Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  Hbrary  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http  :  //books  .  google  .  com/| 


iiiiliiiiiniiii 

3  tl05  OaS  SDbDMH 


3»*^-*- 


.***■' 


'AW 


^Ar^AAO^^^ 


^'>AMAAift. 


r  V 


(/ 


SMITHSONIAN  INSTITUTION, 

UNITED  STATUS  NATIONAL  MUSEUM. 


BULLETIN 


OF  TUB 

NITED  STATES  NATIONAL  MUSEUM. 


ISTo.  40, 


BIBLIOGRAPHIES  OF  AMERICAN  NATURALISTS: 

IV.    THE  PUBLISHED  WRITINGS  OF  GEORGE 
NEWBOLI)  LAWRENCE,  1844-1891. 


wx 


L.  8.  FOSTER. 


WASHINGTON: 

GOVERNMENT  PRINTING  OFFICE. 

1892. 


LIBRARY  OF  THE 
LtLAND  STANFORD  JR.  UmEHaiTV. 

U.  S/i  7/ 

APR  9    1900 

ADVERTISEMENT. 


This  work  (Bulletin  No.  40)  is  one  of  it  series  of  pa|>ers  iuteudtMl  to 
illustrate  the  collections  bcloujii^iu^  to  the  Uuitiid  States,  and  coustitut- 
injj^  the  National  Museum,  of  which  the  Smithsonian  Institution  was 
placed  in  charge  by  the  act  of  Congress  of  August  10,  184(3. 

The  publications  of  the  National  Museum  consist  of  two  series — the 
Bulletin,  of  which  this  is  No.  40,  in  continuous  series,  and  the  Proceed- 
ings, of  wiiich  the  fifteenth  volume  is  now  in  press.  A  small  edirioA 
of  each  i)ai>er  in  the  Proceedings  is  distributed  in  i)amphlet  form  to 
si)ecialists  in  advance  of  the  pnblication  of  the  bound  volume. 

The  Bulletin  of  the  National  Museum,  the  imblication  of  which  was 
commenced  in  1875,  consists  of  elaborate  [)apers  based  ui)on  the  collec- 
tions of  the  Museum,  rei>ort.s  of  expeditions,  etc.,  while  the  Proceedings 
is  intended  to  facilitate  the  i)romi)t  publication  of  freshly  acquired  facts 
relating  to  biology,  anthroi)ology,  and  geoh)gy,  descriptions  of  restricted 
groups  of  animals  and  plants,  the  discussion  of  i)articular  questions  rela- 
tive to  the  synonymy  of  si)ecies,  and  the  diaries  of  minor  expeditions. 

Other  papers,  of  more  general  popular  interest,  are  printed  in  the 
Appendix  to  the  Annual  lieport. 

Full  lists  of  the  publicaticms  of  the  Museum  maybe  found  in  the  (cur- 
rent catalogues  of  the  publications  of  the  Smithsonian  Institution. 

PajHM-s  intended  for  publication  in  the  Pro(*eedings  and  Bulh^tin  of 
the  National  Museum  are  referred  to  the  Conunittee  on  Publications, 
composed  as  follows:  T.  II.  Bean  (chairman),  A.  Howard  Clark,  K.  E. 
Earll,  Otis  T.  Mason,  John  Murdoch,  Leonhard  Stejneger,  P^rederick 
W.  True,  and  Lester  F.  VV'^ard. 

S.  P.  Langley, 
JSiereUtrif  of  tJie  Smithsonian  Institution, 

Washington,  J).  C.,  June  13^  IS'J^. 
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IsmGRAPHICAT.  SKETCH  OF  GKOUGE  NEWBOll) 
LAWRENCE. 


S|«-m*(rr  V.  Itiiinl.  wlm  liii«  iiptly  boon  rotisidcml  tlir  Ncslor  ol 
AiutM-ii'Aii  uniillKilngiMtD,  jioskokiuiI.  bcsiilca  tli»  (Miparity  for  nrgmiiitu- 
tiuii.  Uio  |M)w(>r  nf  ^liiliug  us  wpD  ok  iMikiixUiiig  ciitlinsiasni. 

Fr)i-tiinat«  wiis  it  fur  oruitUolngit-u]  ^cii'iicc  wIicq,  in  IHll,  I'rof. 
Uiiinl  mid  Mr.  (SiiHgc  \.  l^wretK-c  formed  an  tw^quuiutaiK'^shiii,  wliicli 
KiNiii  riiH-iiftl  into  u  c\dm.'  uikI  lastiitg  iutiiuacy.  Stimiilntrd  by  tbi». 
Mr.  Irtvwrpin'C  tlieii  rumiiieiiee<l  tlie  wii'iititU'  .study  of  birds.  Frouiliis 
uurlk'Jit  r(H'(tll«<ctioii,  liowevcr,  birds  Iiad  attrsictPd  him  niid  ln'  liiid  piiid 
pmiiiidi'rabli'  iittnition  in  tlicm. 

Owirgi*  NewhoUI  Liiwremre  was  born  io  tin:-  I'ity  nf  Ni'w  Yurk.  wlicie 
Ii4'.  liAM  jilways  resided,  oii  October  :ill.  l.HOIi.  His  paniits  wi-ri-  botli  ul' 
Kn)[li»b  HtiH'k;  Iuh  fatlier's  iituwstors,  rumiiig  U)  this  ciiuutry  in  lfV}.1, 
fiiuilly  M'ttin)  in  yt;w  York,  and  those  on  his  nmthiir's  side  Ineatei)  in 
Bnrlingt'Hi  County.  X.  J.,  iu  I6K]. 

lli^  busineHH  carxer  wasaii  active  and  snccessful  one.  Iioliavingittthe 
RorJy  ago  of  twenty  entered  into  a  |iartnersbij>,  with  hia  father  and 
otlierf),  in  tlie  wholeKale  dnig  husinesm  in  New  York  City.  In  thin  lie 
iimttuu«il  for  Ibirty-six  yeara,  devoting  aSKidiiously  his  spiire  time  to 
oniiUtoIugy.  In  iiix  earIlcrefforf«  to  preserve  bird-skins  lie  endeavored 
U»  do  tH>  without  reniiiviiig  tlie  body  of  tliu  bird,  Iiu'king  as  yet  the 
nninoel  of  a  skilled  taxideniiisl,  Tliis  indieates  that  he  lelt  an  irre- 
fflstible  Hpnr  to  suition.  tlie  ini|ielling  foire  of  nil  eaniei^t  rouIs. 

H«)M>ntetlly  he  was  of  ser\  iee  to  the  Sniithsoniun  Institution  iu  the 
ilclailx  of  onlOttiug  exited! tion»)  for  held  work,  and  iu  uiivuy  ways  luded 
I'rof.  liiurd  in  seieutific  mwtt*-rs.  He  took  the  initiative  in  <irgaui2ing 
the  OImt  expedition  to  the  Lesser  Antilles. 

He  t>eeame  a  near  neighbor  of  .Tolin  Jaaies  Audubon  at  about  the 
c1»m;  of  the  life  of  that  illastrious  luitunilist.  tuid  was  very  familiar 
Willi  hi.s  sonB  VIeloi'  uiid  .lohu.  For  the  nuwiy  yejirs  coveritl  by  his 
aetJvit.v  ill  oinilhology  he  Iium  eondueted  an  extt'nsive  eorresiHuidenee, 
eiubmeiiig  most  of  Ibe  naturalists  tlironghout  ihe  world,  piutieuhirly 
thorte  interested  iu  oruithuhigy. 

His  eolle<^tioll  of  bird-skius  of  {jroat  seientifie  value,  numbering  about 
S.ixKi  specinieiiK.  and  eoulaJning  some  'H*0  types  of  new  fl|>e<'ies  of  birds, 
wa^  de|n>sitiil  in  the  .VnierJean  Museum  of  Xat.nial  Histoid,  New  York 
i:Ky.  ill  May,  lfW7. 


VIII       HITIJ.KTIN   NO.  iO,  UKITKH    STATKS    NATIOSAl.   MWKT'M. 

He  joined  The  Lyceum  of  Sntiiiiil  Histwry  iu  the  Oity  of  New  York 
in  l«4,i,  and  now  is  ii  oieml>cr,  a  I'elUtw,  ;md  a  patron  of  ita  saccessor, 
The  Sew  York  Atiaileniy  of  Scient^s,  Ui»on  the  organization  of  The 
Ainericitn  Oruithologiats'  Union,  in  1S83,  he  became  an  active  member, 
and  at  Itn  Kightli  ConKresa,  Novemher,  18!t0,  he  waK  electwj  un  honor- 
ary niemlMir.  Of  The  IjinnH-an  .Society  of  New  York,  he  likowisc  in  an 
honorary  niemlier,  having  been  chosen  as  ruoIi  April  Vi,  1878.  The 
British  Ornitliologists*  Union  made  liim  a  foreigu  member  in  1872,  and 
lie  is  also  coimeute*!  witli  a  large  nnmlKT  of  ktndn-d  societies  in  thia 
and  otlier  ctnuitrieH. 

Tlirouphont  his  ecieutific  career  Mr.  Lawrence  lias  commanded  the 
confidence  and  respect  of  all  of  his  contemporaries,  with  many  of  whom 
he  has  formed  cordial  friendships,  and  it  is  with  amazement  that  we 
couRidei-  the  loug  list  of  great  names,  from  Vieillot  U>  tlie  present  time, 
that  Bince  the  birth  of  Mr.  Lawrence  Inive  impn'ssed  Jndelilily  the  bril- 
liancy of  their  splendid  genius  on  American  ornithology.  Wils<)n,  An- 
dnbon,  Bonaparte,  Brewer.  Niittall,  Baird,  Cassin,  Cirand,  De  Kay,  and 
many  mon'  have  eoine.  and  passed  on,  during  the  streteh  of  one  life.  Of 
a  verity  Ameriean  ornithological  science  has  lieen  favoi-ed  in  its  leaders 
during  tlie  lasl  foiir.score  years. 

The  l>enetieial  iiiHnenee  of  the  laliors  of  Mr.  Lawrence,  with  pen  and 
pencil,  on  the  progress  of  American  ornithology  has  lieeu  great  and  un- 
disputed, but  it  was  particularly  among  the  a\'ifaniia  of  the  West  In- 
dies, Mexico,  Central  and  8outh  America  that  his  most  strenuous  efforts 
were  eserted.  AH  hot  IT  of  the  31!»  new  species  of  birds  descrilied  by 
iiim  csime  tiom  that  region.  lilndowed  with  gieat  power  of  analysis 
and  a  remarkable  patience,  he  applied  these  to  the  investigation  of  sj>e- 
cific  distinctions,  and  his  conelusious  have  but  rarely  been  questiouciL 

A  Hcmtiny  of  the  titles  of  hia  numerous  papers  will  i\dly  indicate  the 
wide  scope  and  excellent  clmnuter  of  the  work  of  this  veteran  orni- 
thologist. 

L.  S.  F. 

New  Yobk  City.  Aii<iu«I  l,  1891, 


ATIIM  GENUS  KAIBD  IS  HONOR  OF  MR.  GEORGE  M,  LAWRENCE. 


tMirrencut.  Uiilgwuy.  Di'.-w-riptimi  ul*  ;i  new  genus  (il*  TyriUiiiidjc  Irom 
8aiib>  Uomiiigo.  By  Robert  Kiilgway.  <The  Auk,  Vul.  in,  No.  3, 
July.  1880,  i»i>.  .'WL',  38.(,    Type,  EmpiaoHa.r  winus.  Lawrenci'. 

SPSClfS  OF  BIRDS  NAMED  IN  HONOR  OF  MR.  GEORGE  N.  LAWRENCE.  ARRANGED 
IN  ORDER  OF  PUBLICATION.  WITH  BIBLIOGRAPHICAL  DATA  AND  HABITAT. 

.Vittricapn  hiwri^neeii,  (iimitil.  Ijawn^iiee's  Fly  C«k'Ler.  <Sutce>i  new 
»pede»  of  TexoK  Mrds.  By  Jacob  P.  GiraiicI,  jr.  Now  York,  1841. 
i..  il,  PI.  !,  Fig. :;.     Haliitaf,  Texas. 

Tliis  Hjincies  in  unw  Mgiarehui  latprenani  (GiR.),  No.  [455]  of  the  A.  <>.  XT. 
<;|it<ek.|iii(  orXortli  Amoricnn  Birds. 
i'mnltirtia  Ititrretwei,  Cassin.  Lawrencp's  Goldflncli.  Dewriptious  of 
new  species  of  Bii-dKof  the  Genera  Parus,  Linn.;  Eniberiza,  Linn,; 
Caniiielis,  Britw.;  Myiothera,  III.;  ami  LeneoneriM's,  Sw.,  ^peei- 
inen«  of  wUicli  an'  in  tlie  collection  of  the  Aca^leuiy  of  Natnml 
Sriisncejt  of  Philadelpliia.  By  Jolin  Cassia.  <.Prov,  Acad,  Nat. 
tin.  Phila.,  Vol.  v,  Oct^tber,  1830,  p.  105,  PI.  v.  Habitat,  Sonoma 
aiirl  8an  TMego,  California. 

N.,w  Spinn,  la<cn»t*i  iVmv.).  No.  531  of  A.  O.  V.  Chpck-lint, 
Prrgetfa  laterenni,  Bonaparte.     The  Block  and  White  Stormy  Petrel. 
<foini.  r/*'M.  vlriwm.C.  L. Bonaparte,  Vol.  Ji.lS.'iT,  p.  198.     Habitat, 
Floriiln. 

Cj/yktirinHt  Utirrmcii,  Sclater  &  8ulvin.  Lawrence's  Wren,  Notes  on 
;i  i  'ollection  of  KirdH  from  the  IsthmiiH  of  Panama.  By  P.  L,  Sclater 
aiHl  < l-slM-rt  Salviu.  <i'roc.  Zool.  Soc.  Land.,  1864,  p.  34r».  Habitat, 
VrnvjifHa,  PananiA. 

Acoloreil  pUtnof  this  l>iril  iiuiy  hr  found  in  Exotio  OniillioloKy,  !ji'lai«i'  & 
8»lvln.  Loiiilnii,  I8li!>. 
OfWMogtaux  Imrrencii,  Belater  &  Salviii.  DoscriptionH  olNew  or  little 
kuovm  jViuerifjiu  Birds  of  tlie  Families  Frinuillidip,  Oxyrhampliidie, 
Hiica-^mida-  and  Htrigida^.  By  P.  L.  Helater  and  Osbert  iiSalviu. 
<l'r<,r.  Zool.  Soi-.  Ijoud.,  !*«,  jip.  327  &  32K.  329,  PI.  XXIX.  wr.  of 
r.M>t  on  p.  328.  Hubltiit,  Cuba. 
thlminlhophai/a  lairreni-ii,  Hen-ick.  Law reni;«'8  Warbler.  Description 
of  a  new  9iM*cie»  of  Ilelnunthophaga.  By  Harold  Ilorrick.  <l'ioi; 
AeaiL  Xat.  S,i.  miti..  1874,  p.  220,  PL  XV.  Habitat,  Cliathani, 
New  Jerwy. 

N>iw  nrlmiulhopkila  laivrmirl  (lltJHiucK},  No.  30 of  A.  O.  U.  HypotUeticKl 
liM.    CMutilciml  u  liylirlil. 


Uri.LKTIN    NO.   10,  I'MTKD    tiTATKS    NATIONAl.    MI'SKIiM. 

iieolrygon  Itiwreni-ii,  Siihiii.    A  visit  n>  tlic  priiicipivl  Miisemns  of  tlit' 
United  StatvB,  witU  Notejs  on  wimo  nC  llii'  Binln  t'i)iilaiiii?xl  lliorciii. 
By  Osbept  SalWu.     <The  Ibix,  TliinI  serivs,  Vol.  IV.  Oi;tJ>lMT.  1874, 
1>.  :i'JH.  PI.  xii.    Habitat,  Voradiiii,  I'unamfi. 
Thrynihorm /tli.r  Inwrenrii,  Uidgway,     l>encrii)ti()ii  of  a  newwirn  from 
tlio   Tres   Marias   Islands.     Ity    il-iliert  llidgway.     </{»//.   Suit. 
Omilh,  t'luh,  Vol.  Ill,  No.  1,  .laniiary,  1878,  |ip.  1(1,  II.     ll;iMtaI. 
Ti'os  Mfiriiis  Islands,  off  the  wc-iterii  const  of  ]llesiro. 
rxnulocotaptes  idicroiwi  (Hidgway).     Uewriptioii  of  two  new  sjHfiesof 
binlM  from  Oosta  Kica,  and  »ot«M  on  <)tUer  rare  spe*'ies  from  tlial 
(country.     Hy  Kobcit  Itidgway.    <Proc.  V.  8.  Xat.  3/««„  Vol.  I 
(for  tS78),  1879,  |ii..  U.^l.  li.'rf.     Habitat,  La  Palinii  and  Navarro, 
Costa  Rica. 
Piciimnvg  lairmicH,  Cory.     Hi)scrii»tion8  of  four  now  siiecies  of  Haitian 
Birds.     Hy  Ubarles  B.  Cory.    KBull.  Xntt.  Ontilh.  Club.  Vol.  vi, 
Xo. ;{.  .hily.  1S81,  p.  129,  PI.  I.     Habitivt.  Haiti. 
II     Mini u»  iiilruK  lawrened,  Ridgway.    Description  of  sevfnd  new  vwiva  of 
■■LAinprii-an  birds.     By  Kobeit  liidpway.     <Prn,:  V.  S.  Nat.  Miia., 
^^KVol.  V(for  18S2),  188;t,  pp.  1(1-12.     Habitat,  IstUmns  of  Tehuaii- 
^l^^teper,  Mexico.    A  subspecios. 

'     Lanio  Uiicnmeli,  Scbiter.    On  some  little-known  Sjiecies  of  Tanagers, 

By  P.  L.  tkdater.     <Tke  Ibin,  Fifth  spriew,  Vol.  in,  Jnly.  1885,  |»p. 

272,  273.  PI.  VI.  Pig.  2.    Habitat,  Island  of  Trinidwi.  Wust  liidieR. 

{[a-mnphilii   Inieremiiy  Salvin  &  Oodiuau.     <.Biologia  Centrali  Ameri- 

c<in<i.  Vol.  1, 1879-1887,  p.  .fl>7.     This  signature  iasnod  Aiigast.  1S8«, 

llabitiit,  'lucliitan,  noav  Tebuanlei»ec,  Hexic*i. 

Ictirun  luirrmcii,  Cory.     DesiTiptions  of  six  Knppowed  now  species  of 

binis  from  the  Islands  of  Old  Providema'  and  St.  Amirews,  Ciirib- 

bean  Sea.     Hy  Charles  11.  Cory.     <Tlie  Auk%  Vol.  IV.  No.  .t,  .lidy. 

1887,  p.  178.     .\ulhor'«  edition,  issm-d  May  28,  1887.     llabitiil.  Ht. 

Aiiilri'ws  Island,  West  Indies. 

Jarhe  lairreiKvi.  von  HcrlepKcdi.    Lawrence's  Hninnitnt;  Hint.    IK'scrii}- 

tions  of  new  S|«>cies  and  Snbsiwcies  of  TnK-hiliila-.     By  HaiiH  von 

Herlepscb.     <7'Af>  Ihi*,  Fifth  series,  Vol.  v,  .July,  1887,  pp.  292- 

294.     Habitat,  Tres  Marins  Islamic,  off  the  western  coast  of  Mexico, 

lieH'Jrorain  liiirrrur/i,  Uidgwity,    Di-scriptfonK  of  sonic  new  s)>i-(^iii«  atid 

snbsiiecics  of  binU  from  Middle  Amcrieo,     Ily  Itobcrt   Kidjjway. 

I  </Vw'.  U.  S.X<it.  J/(W(.,  Vol.  X(for  ]887),188.S,  p.  rrfm.    This  signa- 

tnn-  issued  August  0,  1888.     Habitat,  PanamA. 

Aaioxilift  leiwrencH,  Elliot.    IJescriptions  of  siip)>ose<l  new  Hjieeies  of 

^bumming  birds  bi-Ionttiitg  to  tbi<  genera  Amazilla  ami  Erloeni>ini», 

py  1).  tl.  Klliot.     <Thv  Auk,  Vol,  VI.   No.  X    .July,  1H8!1,  pp.  209, 

Author's  edittun  issued  April  9,  1889.    Uitbital>  Hagoti, 
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Empidanar  latcreficeiy  Allen.  Descriptions  of  New  Species  of  South 
American  Birds,  with  remarks  on  various  other  littleknown  Species, 
By  J.  A.  Allen.  <Bull.  Am.  Mm.  Nat.  Hist.y  Vol.  ii,  No.  3,  De- 
cember^  1889,  pp.  150,  151.  Author's  edition  issued  June  28,  1889. 
Habitat,  South  America. 

Sderuru9  lawrenceiy  Ridgway.  A  review  of  the  genus  Sclerurus  of 
SwaiuHon.  By  Robert  Ridgway.  <Proc.  U.  8.  Nat.  Mus.y  Vol.  xii 
(for  1889),  1890,  pp.  29,  30.  This  article.  No.  762,  was  published 
February  5,  181K).    Habitat,  Bahia,  Brazil  ( !) 
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45.  JRliMa  breviroHriM,  Bcandt NorthwoHt  coast  of  North  America 855 

46.  JUsaa  ni9e«B»  Brach Rasaian  America 855 

47.  PttgopkHa  tiumta,  Kaap Coasts   of  Arctic  America,    Labrador, 

Newfoundland 858 

48.  PagophUakraehytani,  Hollboll Greenland 856 

49.  Rkodotisihiarotea,  BaoAp Arctic  seas 856,857 

50.  Crtagnu/ureatuM^  Neboux California 857 

51.  Xema  tabinii,  Sabine Nova  Scotia  north wanl ;  Arctic  seas 857 

52.  SUemaaranea,  Wilson Coast  of  the  United  State's  as  fstf  north 

as  Connecticut 859 

53.  SUmaeatpia^  Pallas Coast  of  Now  Jersey  northward 859 

54.  SUrfM  regia,  Gambel Atlantic  coast  of  the  Southern  and  Mid- 

dle States  and  California 859, 860 

65.  SUmaelegant,  Gamb^ Pacificcoastof  Mexico;  coast  of  southern 

California,  northern  California  ? 860 

56.  Sterna  Mtt/lavida,  Cabot Texas  to  Florida 860 

67.  Siema  havttUi,  Aadnbon Texas  to  South  Carolina 861 

56.  SUma  irudeami^  Anduhon Coasts  of  New  Jersey  and  Long  Island..  861 

59.  Stama/fUigino§a,  QmeHin Texas  to  Florida 861 

60.  SUmawiUoni^  Bonaparte Texas  to  Labrador 861,862 

6t.  iStenui  mocrura,  Nanmann Coasts  of  the  New  England  States  to 

.  Arctic  seas;  fur  countries 862 

62.  SUma/ortUri,  Nattall Louisiana  to  Florida ;   New  York,  fur 

countries,  and  California 862, 863 

63.  SUma  parodiMO,  Br&nnich Florida  to  New  York 863 

64.  Sterna  pikei,  Lawrence Coast  of  California 863 

65.  Stema/renata^  Gambel Texas  to  Labrador;  western  rivers 864 

66.  HpdvoeheHdon  plumbea  (Wilson) Texas  to  the  New  England  States ;  Mis- 

sissippi River  and  tributaries ;  fur  coun- 
tries  864,865 

67.  Anaut  ttoHdiU,  Leaeh Texas  to  Florida 865 

68.  Ekgnehop§  nigra,  Linntsaa From  Texas  to  New  Jersey 866 

TOTIPALMI. 

PELECANLD^. 

69.  PeUeantu  erythrorhynchtu.  Gmelin Unit«d  States ;  rare  on  cuasts  uf  Middle 

and  Northern  States;  fur  countries  up 
to  the  6l8t  parallel 868, 869 

70.  Peleeantt*  fuMcut,  Linnaeus From  Texas    to   Nori  h  Carolina ;  Cali- 

fornia coast 870 

SULID^. 

71.  Snia  hatttma  (Linnieus) Atlantic  coast  from  Labrador  to  the  Gulf 

of  Mexico 871, 872 

72.  JSula/ft^r  (LinnsBos) Gulf  of  Mexico;    Atlautic  coast   ftrom 

Georgia  southward 872 

TACHYPETIDiE. 

73.  Taekyp€teM  aquUu*,  Vleillot Texas  to  Flori<la ;  (California 873, 874 

PHALACROCORACII)^. 

74.  GraetUus  earho.  Gray Labrador  and  Atlantic  c^ast  an  fur  south 

ns  New  Jersey  iu  winter 876 

75.  OraetUtu  perspieUUUiu,  Pallax RnsAian  America 877 

76.  Oraeulus  eineinnatus.  Gray. Northwest  coast,  Sitka 877 

77.  Oraeulut  iUophui,  Gray Atlantic  coast  from  Lulirndor  to  Caro- 

lina:  fur  countries :  Pacifi<!  coast  from 
Wa-shington  Territory  to  California. 877, 878 

78.  Oraeuhu Jloridantu,  Bon Along  the  coast  from  Texas  to  Florida; 

MiMsiHsi]>pi  Riv<*r 879 

7t.  GrmmUm meaoUanut,  Bon ...Texas  on  the  Rio  Grande;  Cuba 879,880 
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.  Lawkekce.  Gkurdk  N.     DesoriptioDH  of  thrue  iiirw  Hperiea  of  Hommitis-blri 
uf  tlio(ii<iiera  Heliuiiiuslor,  AiniuiilU,  and  HetlisiiKa.     Ky  Geor^pi 
ronne.     Jitail  April  9,  1860.     <Jiiii.   tyc  A«(.   Hiil.  AW   Fori, 
1862,  pp.  107-110.     iMued  in  Nos.  4-9,  Apiil-MAj.  1860. 


25. 

^*«'KKM.-K.  OKditiiE  K.     Descriptiou  of  a  New  Species  of  Birdof  lIioG 
Fhii'tou;  iitito  of  a  now  epuciiti  of  Hamming  Bird  of  the  gunus  lI«l{opiiidL 
By  GeorRe  N.  Lawrentf.     Reml  April  23,  I860.     <.*ii«.  Lye.  ,Va(.  ItM.  2 
York.     Vol.  VII.  1862,  pp.  142-145.     lasoed  iu  Ko.  1-i),  April-MHy.  1860. 


t.  LnrHi,  suitb  Oltfonl* 


36. 


I.  Lawhencr,  GKpitOH  H.  Notes  nn  Mime Ciibkn  BJrda,  with  UewriptioDa oT N 
g)>.'H.<«,  Ky  UvurKP  N.  l.awnruce.  Koiul  Muy  21,  IMiO.  <.Uh.  Igo.  i 
HUl.  ,V™  rnrfc.  Vol.  Vli.  ItWS,  pp.  347-275.  limnnA  in  No.  4-0,  ApriHt 
1860. 
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3.  AedpUer/ringiOoides,  Vigors 25S-257 

4.  Ojfmindu  trtboni.  Cassis 257 

5.  (Ijpnnoglaux  nudipet  (DaudiD) 257-25Q 

6.  Glaueidium  tijti  (DOrbigDy) 25©,  260 

7.  Antrottomui  eubanenns^  n.  8 200-262 

8.  CkordeiUs  minor,  Cabanis 262,263 

9.  ChordeiUs  popetue  (YieiWot) 263 

10.  AUkU  heUnm  (Gandlach) 263 

11.  Dendroid  albieoUu  {GmeiiJi) 264,265 

12.  Empidanaz  aeadietu  (Gmelin) 265 

13.  Vireotylvia  aUUoqua  {TieiUoi) 266 

14.  StumeUa  hippoerepit  (Wagler) 206, 267 

15.  leienu  evieiaUit%i»,  Swainson 267, 268 

16.  leUrut  dominicensU  (Linnteus) 268, 260 

17.  Pyrrhomitru  cueuUahu  (Swainson) * 269 

18.  Spizdla»o€ialu  (Wn»on) 260,270 

19.  Crotopkaga  rugirottrii^  Swainson 270 

20.  Ortyx  eubanensia,  Gould 270,271 

21.  Butorides  brunnueent  (Gandlach) 271 

22.  ^fmphtmia  ten»/^i>alnuUa  (Gmelin) 272 

23.  Maeroramphua  §tciopaeeu9  (Say) 272, 273 

34.  MaeroramphuM  griteuM  (Gmelin) 273 

25.  Dendrocygna  vidvata  (Linneus) 273, 274 

28.  Spatula  djfpeata  {LiiUMUB) 274,275 

27.  Lanu  argentatua,  Brunnich 275 

27. 

1880.  Lawrence,  George  -N.  DescriptiouH  of  New  Species  of  Birds  of  the  Genera 
Myiarchas  and  Phlogopsis.  By  George  N.  Lawrence.  Read  2l8t  May,  1860. 
<JjMi.  Lye.  Nat.  Hist.  New  York.  Vol.  vii,  1862,  pp.  284-286.  Issued  in  No. 
4-9,  April-May,  1860. 

Va4se 

1.  Myiarehu*  patiameruia,  n.  s Isthmus  of  Panamd 284,285 

2.  Phlogoptit  me  leannani,  n.  s iHthmun  of  Panama 285, 286 

28. 

1861.  Lawrence,  George  N.  Catalogue  of  a  Collection  of  Birds,  made  in  New 
Grenada.  By  Jumes  McLeannan,  Esq.,  of  New  York.  With  Notes  and  l)o- 
scriptiuns  of  New  Species.  Part  1.  By  George  N.  Lawrence.  Read  January 
28th,  1861.     <J«w.  Lye.  Nat.  Hist.  Nexv  Tork.     Vol.  vii,  1862,  pp.  288-302. 

FALCONID.*:. 

Pagft 

1.  Itfycter  ameriearvu*  (Bo(M.) iJ88 

2.  BuUo  gheitbreghtU,  Du  Bu« USH 

3.  BnUo  pentuyltanieu*  ( Wils.) 288 

4.  Lrucoptemit  $emiplumbeut,  n.  s 288, 289 

5.  Elanoidt*  furcatuM  (Linn.) 289 

6.  Jetinia  plumhea  (Gm.) 289 

7.  Jlerpetotkere*  eaekinnant  (Linn.) 289 

8.  AceipiUr  piUatu*  (Max.) 289 

9.  Oeranotpiza  eatruUseena  ( Vieill.) 2H9 

STRIGID/E. 

10.  Symium  perwpieiiJUUum  (Lath.) 289 

CAPRiMrL(;ri).«. 

U-  JfgttUfiuM  grandia  (Gm.) 290 

12.  Nyetidromvs  amarieanua  (Linn.) 290 

U.  NytMrvmna  guiananaia  (Gm.) 280 
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MOMOTIDJC. 

14.  Momotut  martiHSpix.) 290 

15.  JfofMofUftoMmi,  LeM 290 

10.  Oryptietu  pUUiffhymAiU  (Lead beater) 290 

TROGONIDiE. 

17.  Trogon  fHoetoura^  Goald 290 

18.  Trogon  fna$»eti€t^  Gould 290 

19.  Trogcn  viridu,  Linn 290 

20.  Trogon  aurantiiventrit^  Gould 290 

2 1 .  Trogon  eaUgatuM,  Gould 290 

BUCCONID*. 

22.  M€UaeoptUa  panamennu,  Lafr 290 

ALCEDINIDiE. 

23.  Cer^U  iorqtuUa  (Liun.) 290 

24.  CeryU  amagona  (haih.) 290 

28.  CeryU  inda  (Linn.) 290 

26.  CerjfU  amerieana  (Gm.) 290 

27.  Ceryle  tupereilota  (Linn.) 290 

GALBULID-fi. 

28.  Jacatnerap*  grandi*  (Gm.) 291 

CiEREBIDiB. 

29.  Oartba  cameipe$t  Sd 201 

30.  Ccerebabteida,  ScUter  and  Salvin 291 

81.  Dacnia  e€trdneolor,Sc\ 201 

32.  Oerthiola  UUeola,  Caban 2» 

TRCKmihlDX. 

33.  Phathomia  eurynomuM  (heBB.) 391 

34.  PheBthomii  adolpM,  Bourc 291 

35.  Hdi6thris  auritut  (Qm.) 191 

30.  Heliothrix  barroti,  Bovarc 291 

37.  HeUomaHer  ttuartte,  Lawr 201 

38.  Florituga  mellivora  (Linn.) 

39.  Thdurania  venusta,  Gould 

40.  AnuuUia  riefferi^  Bourc 292 

41.  ChloroitUban  tunmilU,  n.  a 292 

42.  Erythronota  edwardHBouTC.  etDeiAtt.) 292 

43.  JuUamya  typiea,  Bonap 292 

44.  Damophila  amabilU,  Gould 298 

CERTHIADiE. 

45   Hhodinoeiehla  rosea.  Less 292 

it  Dendromit  guttaiut  (Licht.) 292 

47.  Dendromit  ienniroHria  (Licht.) 292 

48.  DendromU f 292 

49.  XiphorhynehuM  lafreanayanuM  (Orb.) 292 

TROGLODYTlDiE. 

50.  Oyphorinru  cantan*  (Gm.) 29t 

51 .  TkryolKonu  nigrienpiJUiu,  Scl .  f 29t 

MNIOTILTID*. 

52.  D€ndtnioavif9n»{Qtn.) SH 

89.  B^kminQkopktLga  thrymptera  (Linn.) IN 
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54.  O^nMUmiut  UneatuM  (iMUih) 293 

55.  ^iamnopkOnt  trafoandeanua^  Sd 293 

56.  ThmMutpkOuM  doliahu  (Uxkii.) 293 

57.  MffmuUurula  aurinamenait  (Gm.) 293 

58.  Pitkjft  rnJlguiarU  {Bodd.)1 293,294 

59.  O^mnoeiehlanudietpa,  CmsId 294 

60.  PUogoptit  me  Uannani^  Lawr 294 

61 .  PittOMnna  tuidUeri.  CaM 294 

ANABATEDJi:. 
C2.  AnmbaUs  eenrinigularit,  8cl 294 

TYRANNID^. 

63.  Seaphorhimehus  inexieanus,  Lafr 295 

64.  TVnmntMinfrfpidtM,  TieiU 295 

65.  T^rmnnMBmdanehMeui.YMil 295 

66.  Jfyiar«AttfjNifuim«njiff,  Lawr 296 

67.  Myiodyfuutet  nofnUs,  Scl 296 

68.  MOndua  monaeku*,  Haiti 295 

69.  MyiottUUt  eayennentia  (Linn.! 296 

70.  Todiroatrwn  eifunutn  (Linn.) 295 

71.  Muaeivwra  vMxUana,  Sol 296 

COTINGIDJE. 

72.  TUyra  aXbitorquea,  Da  Bus 295 

73.  TUffra  pertonata^  Jard.  and  Selby 295 

74.  Paehyrhamphtu  einnamomeuM,  n.  8 205, 296 

75.  Paehyrhamphu$ f 296 

AMPELTD-fi. 

76.  CkiroxipKia  eaudata  (Shaw) 296 

77.  Chiroxiphia  mtntalu,  Scl 296 

78.  Chiroxipkia  viUlUna,  Gould 296 

79.  Ckiroxipkia  eyaneotapiUa,  Wagl 296 

80.  Quer%ila  eruenta  (Bodd.) 296 

CORVlP.«. 

81.  UroUuea  piUata  (Temm.) 296 

STlTRNIDiK. 

82.  Cauidix  6arat«  (Sw.) *-«*« 

83.  Cauidix  erauirottris  (Sw.)  ? '-^^W 

84.  Ottinops  monUzunut,  Leas '"^ 

85.  Ottinop*  crittattu  (Gm.) **7 

86.  Ocyaltu  icagUn  (G.  R.  Gray) *^7 

sej.  CassieultuprevotH(LeM.) '^^ 

88.  Cas$u^du9%eteronotut{V\^\\.) '-'*" 

89.  C\tM$ieulus  uropyffialU  (Lafr.) '^^' 

90.  Irterus  nutmneioM  (Wagl.) ^' 

91.  leUru*  yiraudii.  Caimin -'^' 

FRINGILLII).*:. 

92.  f yanoioaria  cyanoidu  (Lafr.) ■"*" 

93.  UedymHea  ludnvieiantu  (Wila.) -- '**' 

94.  SaUator  atrieepa,  Lesa '*" 

K.  SaUaior  m4MffnuM  (Gm.) ***' 

96.  Phoeni60tkraupiifmlrieoide*  (Lafr.) '^*' 

97.  Tanuffra  eana,  Swainaon 

98.  Tanagra  ptUmarum,  Haz 

99.  Mkumpkoedut  iettronoius,  Bonap ^ 

U».  Pyrmnifa  mttUfa  (Gm.) ^ 

jm.  ftaijpfcwiM*  huiuotm$,  D'Orb.  et  Lafr 
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104.  CaUuUinomata,  Gould 296 

105.  OaUitU  francMem  (LaAr.) 296 
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107.  Arremon  aurantiiroHrU^  Lafr 296 

108.  PUylus  groMtu  (Linn.) 296 
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110.  Phonipara  gutturalia  (Licht.) 298 

111.  Phonipara  putiOa  (Sw.) 296 

RAMPHASTIDJC. 

112.  RhamphoMtoa  toeard,  Vieill 299 

113.  Rhamphattot  eariiuUus,  Swain 299 

114.  PtfrogloMU*  torquattu  ( Wa^l.) 299 

I»SITTACIDiE. 

115.  Ara  maUaris  (Linn.) 299 

116.  Ptittoviut  tovi  {Gm.) 299 

117.  Pioniua  menttmtu  (Linn.) 299 

118.  PioniuM  hcematoH»,  Scl.etSalv.? 299 

PICIDiE. 

119.  Ihyocopw  fnalherbiiiO.  ILGny) 299 

120.  Centurus  pueherani  (Halh .) 299 

121.  Centurus  rubriventris,  Sw 299 

(JAPITONIDiE. 

122.  Capita  maeulieoronatus,  n.  s 300 

CUCULIDiE. 

123.  JSaya  nigrierigwa,  Scl 300 

124.  Piaya  rutila  (Vieill.) 300 

125.  Diploptenu  exeeUerts,  S<"1 300 

128.  J>rotnor4>ecjfX  mtxieaniu,  Bp 300 

127.  Crotophaga  ani,  Linn 301 

COLUMBIDit:. 

128.  Lepitloenas  tpeeiota  (Gm.) 301 

129.  Chamarpelia  rufipenni*,  Bp 901 

130.  Prristrra  eintrea  (Temm.) 301 

(:ra(?ii).*:. 

131.  Vraxrubra,  Linn./ 301 

TKTRAONIDJi. 

132.  Odontophorus  guianentiM  {i\m.) 301 

ARDEID.«. 

1:J3.  Euripyga  helioM  (PaIIah) 301 

134.  Garzrtta  eanditHnima  (Gm.) 301 

i:!.**.  Hutoridet  vire»cen§  (Linn.) 301 

138.  Ti'jriMtHna  bratHiente  (Linn.) 301 

i:r7.  ISlherodhu  jnlratu*  (I^tli.) 301 

S(M)U)PA(:iI).«. 
138.  GaUinago  teiUonii,  Bp 301 

PALAMEDEID^. 
189.  Parra  melanopygia,  Scl Ml 
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KALLID£. 

Pajee. 

140.  CorUkruraalbigularia,n.» 302 

141.  GatUnula  inartiniea  {lAnn.) 302 

COLYMBIDiE. 

142 .  neliomitt  fuliea  {TUahX.) ;i02 

29. 

1861.  Lawrence,  George  N.  Descriptions  of  Three  New  Specieu  of  Birds.  By  George 
N.  Lawrence.  Read  .*  pril  22,  1861.  <^n».  Lyo,  Nat.  Hist,  New  York.  Vol. 
VII,  1862,  pp.  309-30O. 

1.  (iraUaria  pertpieiUata,  n.  8 New  Granada,  Isthmus  of  PanamA. .  .303, 304 

2.  PoHoptUa  gupereUiarit,  n.  h New  Granada,  Istbmus  of  PanamA 304 

3.  Chioro«tm>on  niten*^  n.  s Yenesuela 305 

30. 

1861.  Lawrence,  George  N.  Catalofrue  of  a  Colle<*tion  of  Birds  made  in  New 
Grenada,  by  James  McLeannan,  esq.,  of  New  Vork,  with  Notes  and  Descrip- 
tions of  New  Species.  Part  ii.  By  George  N.  Lawrence.  Read  May  27, 
1861.    <Jii«.  Lye.  Nat.  Hist,  New  York.    VoL  vii,  1862,  pp.  315-334. 

FALCONIDiE. 

Page. 

143.  Spizairttts  ttfranntu  (Max.) 316 

144.  Vrubitinga  zonura  (Shaw) 316 

145.  Untbitinga  anthrtuina  (Nituch.) 316 

146.  Atturina  nitida  (iMth.) 316 

147.  Atturina  magnirottria  (Gm.) 316 

14H.  Miereutur  gilvieoUis  ( Vleill.) 317 

149.  Mierathir  poliogasUr  (Temni.)  ? 317 

ir><).  IlarpoifiU  bidentattu  (Lalh.) .'J17 

151 .  Ctfinindis  cayennentii*  (<  J m.) 317 

152.  CircHs  hudtonicus  (Linn.) 317 

STRlGIDiR. 
15.1.  Syrnium  rirgatum,  CaHM 317 

IIIRI.^NDINID^. 

l.'»4.  Hirvndo  horreorum,  Harton 317 

ir»5.  VftrttchdidoH  luni/rvnt  (Say) -^17 

J56.  Petroehelidon  leiwopt^ra  (Gm.) ''^7 

157.  CotyU/lavigcutra  (Vioill.) 317. 31H 

158.  /Vof^M?  ehalybea  (Gm.) :*!« 

MOMOTID^. 

150.  Momotus  tubru/eteen*,  S<i '*1^ 

BUCCONIDJC. 

160.  BiMseo  dyoni,  8cl •*!>< 

161.  Bueco  UctuM,  Bodd •"« 

162.  Maiaroptila/rontali*,  Sol '•*l'< 

ALOEDINIDiE. 

163.  CfryU  aUyon  (Linn.) '^^^ 

CtEKEBID.I-:. 

164.  Caertbacam€ipes,Sc\ •»»« 

li5.  a9r«baltMi<ia,8cl.and8alT •»»>* 

166.  Daenit f •»»» 

IW.  0M9npktmu  atrieapma  (VieiU.) -^V* 
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TROCHILIDJE. 

les.  Olatieit  hirnUuM  {Qm.) 310 

IW.  Qlaueit  ruekeri  (Bourc.) 319 

170.  Ph4BthomU  Umgirottria,  DelBlt 319 

1 71 .  Oampyloptertu  euvieri  (Bonro. ) 319 

172.  Lampomit  mango  (Lixm.) 319 

173.  HypuroptUa  bufoni  (Lees.) 319 

174.  Sapphironia  cetnUeogtUarU,  Gould 319 

175.  Chloroitittwn f 319 

176.  Chnddia  eonverH  (Boaro. ) 319 

ANABATIDiB. 

177.  AruUnUet  oehroUmnut,  Tsoh.  1 319 

178.  SyatuUlaait  brunneieaudcUU,  Scl 319 

179.  Xenop§  mexieanu«,  Scl 320 

180.  DendroeolapteM  §ancti  thotnai  {IaIt.) 330 

181.  OlyporhynehuM  euneatut  (Licht.) 320 

182.  Dendroeinda fumigata  (liicht.)  1 320 

183.  Dendroeinda 1 320 

184.  Seleurus  eaudacutui  (Viem.) 820 

TEOGLODTTID^. 

185.  Ogphorintu  banMa  (BoM.)1 320 

186.  Cyphorinut/atciatoventritt  Laflr 320 

187.  Oyphorintu  Ieu«o«ticfut,  Caban 320 

188.  Troglodytes  hypdedon,  Scl 320 

180.  Thryothonu  rutUus,  Y\em 320 

190.  Thryothonu  Umgirottrii/t  Vieill 320 

191.  Thryothortu  letieoHs^  Lafr 320 

192 .  Thryothorttt  gaJb raUMi,  n .  a 320, 321 

103.  Thryothorut  e€utaneus,  n.  a 321,: 


MOTACILLIDJE. 
104.  ArUhiu  r^ru»  (Gm.) 322 

PARID^. 

195.  PoUopHla  mpereiUarit,  Lawr 322 

MNIOTILTID-«. 

196.  Seiurut  noreboraeeTuis  (Gm.) 322 

197.  Mniotilta  varia  (Unn.) 322 

198.  Oeothlypis  phUaddphia  (WWb.) 322 

199.  Hdminthophaga  ptregrina  (WiU.) 322 

200.  Dendroica  eastanea  ( Wiln.) 322 

201.  Dendroica penntylvaniea  (Linn.) 322 

202.  Dendroica  cestiva  (Gm.) 322 

203.  Dendroica  maculosa  rGni.) 822 

204.  Dendroica  ccervUa  (WiU.) 322 

205.  Setophaga  ruHciUa  (Linn.) 322 

206.  Banleutertu  ddattrei,  Bp 822 

207.  BatHeuUruM  eendcervinus^  Scl.  f 822,  \ 


VIREONID^. 

208.  Yirto  fiavsfrons,  Y\ei\\ 828 

209.  Yireotylvia  Jlavoviridia^  Caas 828 

210.  HylophUus  puMiUtu,  n.  b 823.324 

211.  Hylophilus  auranti^ront,  n.  0 821 

212.  HylopkUus  viridi/lavus,  n.  9 82A 

FOBHICARIDA. 

US.  Ikmi¥MpkUm»  ammtonieus^  Scl 826 

SI4.  Mprmtihtrultt  plfgmea  (Qm.) 828 

aft.  JrynMOiTHte ff 8» 
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ll«.  2fyrmetkerula f 326 

217.  FimtUeivora  quiaDentu  (Corn.) 325 

218.  PyrigUna  nutetdUaudMt^  8€l.1 325 

219.  M^rmeeixa  extul,  Scl 325 

220.  JfyruMdia  lonyipet  (Yieill.) 325 

221.  Hffpoenemit  tehittaeet^  Scl 325 

222.  H^fpoenemU  runcidti  (L»ft.) 326 

223.  Hypoenemia ? 326 

224.  PUkytleucatpU,  Scl 326 

225.  lV»rmiMn'tM  anolit  (D'Orb.  et  Lafr.) 326 

226.  Grvttartapenpieittaiay'LtkWT 326 

227.  Pitta9oma  miehleri,  C«m 325 

TTJBDIDX. 

228.  lVniiur>%ieafe»n«,  Steph 326 

a».  IVmHw «a«HW,  Bp 326,327 

TYBANNIDJS. 

280.  AttUa»padicea{Qm.)1 327 

231.  Oopunu  leuconotus,  Lafir 327 

232.  PUangtuUetor  (Lioht.) 327 

233.  Myimrehua  erinitui  (lAim.) 327 

294.  Myiarehut  nigrieepa,  Sch* 327 

Empidcnax  braehytarnu^  Scl 327 

EmpidonaadHUrda,  6e\ 327 

2r7.  Mifio9dui  barbatut  (Gm.) 328 

238.  Myiobiut  einnamomeut  {Lt^.  etiy Orb.)  1 328 

230.  TyranntdaJlavirmtrU 328 

240.  Ltgatus  variegatut,  Scl.f 328 

241.  MyiozeUtet eolumHanus,  Cab.  Sc'Hein 328 

242.  JSlainia  plaeent,  Scl 328 

243.  EUUnia  »uhpaff€ma,  Scl 328 

244.  Leptopogon  amauroeephalut.  Cab 328 

345.  Mioneetet  Btriatieottit,  Lafr.  «t  D'Orb 328 

246.  Mioneetu  asiimilis,  Scl.  f 328 

247.  Muteitora  fn^xieana,  Scl 329 

248.  Cyti&rhiffuhiu  hretfirottrU,  Cab.  f 329 

249.  Og^rhfp%ek%u  einereUept,  Scl 329 

250.  Platyrkgneha  eanerotna^  Licbt 330 

251.  Todirattrutn  nigrieepw,  Scl 330 

262.  Todirottrum  megaceptuUum,  Sw 330 

COTINGIDiE. 

253.  PaekyHiamphus  marginatu*  <Lioht.)  f 330 

254.  Paekyrhamphtu  einertui  (Bodd.)  ? 330 

256.  Lipaugtu  unin^B,  8c\ 330 

256.  lAp€vmgus  hoUrythhu,  Sol 330 

257.  lApaugutnufeteens,  Sd 330 

ICTERIDA. 

Jetenu  baUifnore  (Linn.) 331 

JeUnu  tpuriuM  (Linn.) 331 

TANAGRID^. 

SaUaior  ttriatipeetus,  Lafr 331 

261.  Taekgpkimtu  nutaltuctu  (Sparm.) 331 

Taekypkonui  xmnthopigiua,  Scl 331 

TaekgphantudelattrU,  ladr 331 

Pynm^  r«6ra,  VieiU 331 

Rmmpkoedut  dimidiattu,  Jjtitr 331 

Smmphoeaui  lueiana,  Lafr 331,332 

CWKHi  gynMdu  (Lafr.) 332 
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288.  OaOitU/raiMeMeat  (Lafr,) 332 

200.  Euptumia  gouUtii,  Sol 332 

270.  Euphonia  minuta^  Cab 332 

FRINGILLIDiE. 

271.  Chrytomitris  mexieanu*,  Sw 332 

272.  Embemagra  eonirottrit  (Bp.) 332 

273.  Vol4UiniaJ€iearina  (Uxm.) 332 

274 .  Oryzoborus  tBlhiopt^  Sd 333 

275.  SpermophUa  minuta  (Linn.) 333 

276.  SpermaphUa aurita.  Bp.? 388 

PSITTACU)^. 

277.  Ckmurtu  pertinax  (Linn.)  ? 333 

PICID^. 

278.  Dryocopus  teapularit,  Vig 333 

279.  PieumnU  grenadentit,  Lafr 333 

COLUMBID^. 

280.  Chloroena*  vinaeea  (Temm.) 333 

281.  Ckloroenas  rufina  (Teram.) 338 

282.  GhavMLpelia  granatina,  Bp 833 

283.  Ijeptoptila  verrtauxi,  Bp 338 

CRACIDiE. 

284.  OrtaUda  polwcfphala,  WagI 333 

TrNAMTD.*:. 

285.  Tinamu*  pileatu$,  Bodd 334 

(^HARADRIADiK. 

286.  Arffialiti*  azarcB  (Temm.) 334 

ARDEII)^. 

287.  Floritia  caerulea  (Linxi.) 334 

TANTALIDiE. 

288.  Tantalu*  loadator  (Linn.) :«4 

SCOLOPACIDiF.. 

289.  RhyachopkUui  tolitariu*  ( WiM.) 334 

290.  OambeUaflampf^  (Gm.) 334 

291.  Tringoidet  macuiariut  (Linn.) 334 

292.  Aetitunu  bartramiuM  (Wils.) 334 

293.  TringawUtonii,  Nutt 334 

COLYMBID^. 

294.  Podieept  dominietu  (Linn.) 334 

31. 

18B2.  Lawrence,  George  X.  Descriptions  of  six  New  Species  of  Birds  from  the 
Isthmus  of  Panama.  By  (George  N.  Lawrence.  <  The  I  his,  1st  series,  VoL 
IV,  January,  1862,  pp.  10-13. 

TXTKDIDM, 

Page. 
L  Hdtodyim  atbo-bntmntus,  n.  s 10,11 
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TYKANNH)^. 

Page. 

2.  PUangus  atbovittaUts,  n.  8 U 

3.  Myiozeteta  gratiadentis,  n.  a 11 

■4.  I\»diro9trum  oliviMceum,  n.  8 12 

5.  Tyrannucus  parvus,  n.  8 12 

6.  Tiframnuhu  brunneieapiUtu,  n.  8 12, 13 

32. 

1862.  Lawrence,  George  N.  Descriptions  of  Six  New  Species  of  Birds  of  the  Fami- 
lies Charadridas,  Troohilidfis,  and  Caprimolgidie.  By  George  N.  Lawrence. 
Read  February  10th,  1862.     <-4nfi.  Lyo.  Nat.  Hist,  New  York,    Vol.  vii,  1862, 

455-460. 

Page. 

1.  AegiaKHt  UnttiroHrU,  n.  8 Cnba 455, 456 

2.  Thalurania  lueicB^  n.  s Tres  Mariaa  Islands,  Mexico 456, 457 

3.  CiUoro«fi2&on  intularit,  n.  s Tres  Marias  Islands,  Mexico 457 

4.  Troekihu  aurigularis,  n.  s 458 

5.  Sapphironia  luminosa,  n.  s. New  Granada 458,459 

6.  Stenoptit  maeuUeattduM,  n.  s Para 459,460 

33. 

1862.  Lawrence,  George  N.    Catalogue  of  a  Collection  of  Birds  made  in  New 
Granada.    By  James  McLeannan,  Esq.,  of  New  York,  with  Notes  and  De- 
scriptions of  New  Species.    Part  III.    By  George  N.  Lawrence.    Read  Febru- 
ary 10,  1862.     <iAnn.  Lye,  Nat,  Hist,  Netc  York.    Vol.  vii,  1862,  pp.  461-479. 
Contains  corrections  of  some  ascertained  errors  of  previous  jMurts. 

FALCONID^. 

Page. 

2«.  TknuaSius  karpyia  (lAnn.) 461 

296.  Hypotriorehis  rufiguiaris  (Daad.) 462 

297.  AeeipiUr  eoUarui,  ^\ 462 

298.  Mienuiur  9emitorquat\is  ( Vieill.) 462 

STRIGID^. 

299.  SeopM eholiha  (\w\\\.) --•  4«2 

300.  Symium  linratum,  n.  s 462, 463 

TROGONLU/K. 
3<»1.  Trogon  eoiicinnwf,  n.  h ■*^»  *•* 

BrCCOXIDiE. 

302.  Bucco  ptaoralis,  G.  R.Gray *^ 

CiEREBID/E. 

303.  Daeni*  ventuta,*  n.8 464,465 

•  Fii^irt^  in  Thr  1  bit.  186:{,  PI.  vu. 

TROCniLID^. 

304.  Oifyturonia  eHdm.  Bonrc.  et  MaUi 

305.  L<fpki>mis  deUUtrei,  Ltms ** 

DEKDPOCOLArXlD^. 

..-^       „,  .  a    %    m  '^6fi 

?xtti.  fSeUfiruM  mexuanus,  i^lJ 

307.  AuUmutna pmUidigvlarU,  n.8 * ' 

308.  Dtndrvmanet  komoehnnu,  Scl ^  ^« 

M9.  Demdroeinda  oiira«Mi,  n.  8 ^^ 

310.  AMsdffwnti*  fadkryoMMiM.  n.  s 
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TROGLODYTn)-«. 

Pace. 

811.  Cyjphorinu*  phUoTMla  Salv 4«7,4eB 

MNIOTILTTD^. 

312.  Dendroiea  blaekbumioi  (Gm.) 468 

818.  MyiodiocUa  eanadentU  (Linn.) 468 

814.  Oporomw/ormofti*  (Wila.) 468 

VIREONID*. 

816.  YireoUiniu*  pvleheaua,  Scl 468 

FORMICARIDiE. 

316.  MyrvMtherulafvlviventria,  n.  0 461, 469 

817.  Fortnieivorabimeardi,  Scl 460 

818.  RafnphoccBnua  semitorquatus,  n .  8 469 

819.  MyrmecUa/erruginea,  n.  b 470 

TURDIDiE. 

320.  Turdtuob9oUtus,u.a 470 

821.  Beleodyte*  <ia>obrunneug,  Lawr 470 

TYRANNID^. 

822.  Attila  ickUeri,  n.s 470,471 

823.  PUangtu  alboviUattu,  Lawr 471 

824.  Empidonax  griteigularis,  n.  s 471, 472 

825.  Myiobius  erythrurtu.  Cab 47* 

326.  Leptopogon  Jlavotfirens,  n.  s 472 

327.  LegatuM  aVncoUU  (Vieill.) 472 

828.  Myiozeteteg  granadentU,  Lawr 473 

329.  Camptotoma  imherbt,  Scl 478 

3:J0.  Tyrannulug  bnmneieapiUiis,  Lawr 473 

3.11.  TyrannUcus  jmrvxis,  Lawr 473 

332.  Cydorkynehus  svbbrunneus,  Scl 473 

333.  Cyelorhynehtis  aquinoetialis,  Scl 478 

334.  Oydorhynchut  mlphureteens  (Spix.) 473 

335.  TodiroHrum  Mchistaeeiceps,  Sol 473 

336.  Oneostotna  oUvacea,  Lawr 473 

COTINGID-fi. 

337.  P€ichyrhamphus  homochrou*^  Scl 473 

338.  HeUropelma  verapcuis,  Scl 473 

339.  OoHnga  afndbiUt,  Ooold 473 

FRINGLLLID^.. 

340.  SpermophUa  lineata  (Linn.) 474 

341.  Spermophila  einerea,  Lafr.  7 474 

RAMFHASTIDJS. 

342.  SeUnidera  aptetaMis,  CwM 474 

PSITTACJIDiE. 

343.  Aramaeao  (Linn.) 474 

344.  Ara  tevera  (Linn.) 474 

345.  PHUoviu*  nUfeandetu,  n.  s 475 

846.  PUmiuMCOoeinieoUari$,n.B 475,476 

PldDJE. 
347.  OhhroMrp€tettttopitruitn.» 476,477 
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CUCULID^. 

Pago. 
M8.  Coeeygus  frythrophthalmut  (Wils.) 477 

COLUMBID-fi. 
34».  Oeotrygon  violaeea  (Temm.)? 477 

TINAMIDiE. 

350.  TivumuM  robushts,  Scl 477,478 

CHARADRIDJC. 

351.  .SgiaUtU  voeifenu  (Unn.) 478 

AKDEIDX. 
S52.  Botaurtu  lentiginotus,  Steph 478 

CANCROMID^. 

353.  Caneroma  cochieaHa^  Linn 478 

EURIPYGID^. 

354.  EuHpifga  major,  Hartl 478,479 

TANTALIDiE. 

356.  Harjriprion  eayennenna  (Gm.) 479 

SCOLOPACIDJi:. 

35«.  Mturorhamphus  gri$eu9  (Gm.) 479 

357.  Oambetta  melancleuea  (Qm.) 479 

RALLmJ5. 

35A.  Aratnides  ru/UoUis  (Gm.) 479 

359.  Parzana  Carolina  (Linn.) 479 

STERNIDiE. 
MO.  Hydrocheluion  plumbea  (Wil».) 479 

34. 

1863.  Lawkk.vck,  George  N.  Descriptions  of  Eight  New  Species  of  Birds  from  the 
Isthmus  of  Panama.  By  Geo.  N.  Lawrence.  <^The  Ibis.  Ist  series,  Vol. 
V,  April,  1863,  pp.  181-184. 

HIRUNDINID^. 

Page. 

1.  CotyU  uropygialit,  n.  b 181 

DENDROCOLAPTI  D.i:. 

2.  DtTidromiB  nana,  n.  « 1^1'  182 

FORMICARIID/K. 

3.  Formicivora  virgata,  n.  t ^**2 

4.  MyrmeUutet  eorvinut,  n.  t 1**2 

TYRANNID-ffi. 

6.  MyioteUUM  marginattu,  n.  b 1 82, 1 83 

f.  MyicHutaMeaudus,n.B ^^ 

7.  Plaiifrkffndiiu  tuperdUarU,  n.  a ^^ 
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PICIDiE. 
8.  Celewt  tnjuamattu,  n.  h 184 

35. 

1863.  LawrkncK;  Gkokgk  N.    Catalo^ne  of  a  Collection  of  Birds,  made  in  Now 
Granada,  by  James  McLeannjin,  Esq.,  of  New  York,  with  Notes  and  Descrip- 
tions of  New  Species.     Part  IV.     By  Geo.  N.  Lawrence.    Read  April  27th, 
1863.     <  Jwn.  Lye.  NaU  Hist,  Xeto  York,    Vol.  viii,  1867,  pp.  1-13. 
Contains  corrections  of  some  ascertained  errors  of  previouH  parts. 

VULTTJRIDiE. 

Page. 

361.  Sareoramphus  papa  (Linn.) 2 

362.  Cathartet  aura  (Linn.) 2 

363.  Cathartet  airatus  (Bartrain) 2 

FALCONIDJ?. 

364.  Pandum  carolinenaia  (Gm.) 2 

HIRUKDINID^. 


365.  Petrochdidon  albilinea,  u.  s 

366.  Cotyle  uropygiali*,  Lawr  . . 


TROGONIDiE. 

367.  Trogon  tenelltut.  Cab S, 

BUCCONID^. 

368.  Malaeoptila  inornata  (Dii  Bus) 

TROCHILIDJ-:. 


368.  Hflioma»tirr  nrlateri.  Cab 

DENDROCOLAPTID^. 


370.  Scleunu  guateinalenti«y  Scl 

371.  DendromiM  nana,  Lawr 

372.  ZVn(/romi#  parrfatoffMf  (Vieill.) 


TROGLOBTTID^. 


373.  Cyphoritiug  lawreneii  n.  a.  S<'.1.  M.  S. 

374.  Thryothonm  n^faWutt,  Laft* 

375.  Thryothonit  inodestus,  Cab 


MNIOTILTIDiE. 


376.  Dendroica  coroiiata  (lAnn.) . 

377.  Myiodioeten  mitratuh  (Gm.) 


VIREGNID.*:. 

378.  Vireotylnia  huijotentiii,  Rrj-ant  f 

FORMICA  RID.E. 

379.  Fonnicivora  virgctta,  Lawr 

380.  Fonnicivora  mrlcena,  Sclater 

381.  Jiamphoc€Bnu9  rufiveniria,  (Bp.) 

382.  IHthys  bicolwr,  n.  s 6, 

383.  Myrmelastes  eorvtuiu,  Lawr 

TURDIDiB. 
884.  Turdui  minimui,  Laft*.  f ..•••••••••••     f 
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TYRANNIDiE. 

Page. 

385.  AUQa  eitreopyffius  (Bon.) 7 

3M.  Platyrhyjiehua mpereiUarig,  Lawr 7,8 

387.  Myioz€Ute»  fnarginatut^  Lawr 8 

388.  RhynckocyctiiM  fiavo-olivaeem^  n.  b 8 

389.  JfyioMiM  otrieatMf ttf,  Lawr 8 

390.  Myiobiu$  BtdphureipygivM,  Scl 8 

391.  Empidonax  trama  {A.n^.) 8 

392.  Empidonoac  JlaviventrU^  Baird 8 

COTINOID.*:. 

S93.  LipauguM  aibogritftu^  n.  a 9 

TANAGRIDiE. 
SM.  PhanieothraupU  futcieauda^  Cab 9, 10 

FRINGILLED^. 

305.  SpermophUa  gemicoUaru,  n.  a 10 

396.  SpennophUa  Mehiataeea,  n.  h 10,11 

PSITTACrDJS. 

397.  Araaraeanga^  Jjinn 11 

398.  Oonurus  ehry§ogeny§,  Maaa.  etSoiianc6 11 

399.  Pnttaetu  pulvertUenttu,  Gm 11 

picro^. 

400.  Cdeua  »quamatua^  Lawr 11 

CUCULID.fi. 

401.  Crotophaga  Mule{rottri$^  Sw 11 

COLUMBID.«. 

402.  StrfptoptUa  ruoria  (Liun.) 11,12 

CRACID.l!:. 

403.  Pen^ope  purpunueeiia,  Wagl 12 

404.  Omx  globieera,  Linu 12 

ARDEID^. 

40'i.  Ardea  herodiat,  Linn 12 

4«W.  ITerwiiat  egretta  (Gm.) 12 

407.  A  rdrtta  exilis  (Gni . ) 12 

40K.  Tigritoma  tigrina  (Gni.) 12 

.SCOLOPACID.K. 

400.  Himantopu*  nigneoUU,  Vieill 12 

410.  Aetadrtnruu  inaculata  (V^ieill.) 12 

ANATID.K. 

411.  Dendrncygna  autumnalU  (Linn.) \'.\ 

412.  .1  na$  boitchcUy  Linn Hi 

413.  Dafila  acuta  (Linn.) 1.1 

414.  Oairina  mofchata  (Linn.) 13 

PELECANID.K. 

415.  PdeemnuM/uteut,  Linn 13 
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36. 

1863.  Lawrenck,  George  N.    Descriptions  of  New  Species  of  Birds  of  the  Families 

Yireonidffi  and  Rallidse.  By  Geo.  N.  Lawrence.  <^Proc.  Acad,  Nat  Sci» 
Phila,    Vol.  XV,  April,  1863,  pp.  106, 107. 

VIRKONID*. 

Pace. 

1.  Vxr»>Mylvia  atripennis,  n. » Sombrero  Island,  West  Indies 106 

RALLIDiE. 

2.  Corethrura  guaUnuUenaii^  n.  s Gaatemsla 108,107 

3.  Aramide*  axiUaruf,  n.  s New  Granada 107 

37. 

1864.  Lawrence,  George  N.    Descriptions  of  New  Species  of  Birds  of  the  Families 

Tanagridte,  Cucnlidse,  and  TrochilidsB,  with  a  Note  on  Panterpe  insignis. 
By  Geo.  N.  Lawrence.  Read  June  13th,  1864.  <^Ann,  Lye.  Nat,  HiaU  N0W 
York.    Vol.  VIII,  1867,  pp.  41-46. 

TANAGKID^. 

Paije. 

1.  SaUator/tUviventris,  n.  s Paraguay 41 

2.  Taehyphonut  tibiaUs,  n.s San  Jos6,  CkmtaRioa 41,42 

3.  Taehyphonus  naptntU,  n.  s Napo  River,  Ecuador 42 

CUCULID^. 

4.  Coceyzua  jitlienx,  n.  b Sombrero  Island,  West  Indies 42,43 

TROCHILIDJE. 

5.  Vroehroa  Uutura,  n.  s Ecuador 43, 44 

6.  UrogtieU  rufierUta,  n.  s Ecuador 44 

7.  Jtamphomicron  oUvaeeus,  n.s La  Paz,  Bolivia 44,45 

8.  Panterpe  intignis,  Cab Costa  Rica 40 

38. 

1864.  Lawrence,  George  N.  Catalogue  of  Birds  collected  at  the  Island  of  Som- 
brero, W.  I.,  with  Observations  by  A.  A.  Julicn.  By  George  N.  Lawrence. 
Read  December  12,  1864.  <^iin.  Lye,  Nat.  Hist.  New  York.  Vol.  vin,  1867, 
pp.  92-106. 


1 .  TinnunetUug  sparveroide*  (Vigors) ©7 

2.  Margarop§fu§catue  ( V  ielll .) 97 

3.  Setophaga  rutieUla  (Linn.) 97 

4.  Himndo  Jiorreorum,  Barton 97 

6.  Vireotylvia  atripennis.  La wr 97 

6.  Vireotylvia  aUiloqua  (Vieill.)  1 97. 98 

7.  Tyrannu8  grieruM,  Vieill 96 

8.  ExdampU  ehlorokttnus,  Gould 96 

9.  Orthorhynehue  exUis  (Gm.) 96 

10.  Coeeyzusjulieni,  Lawr 96 

11.  DoUehonyx  oryzivorue  (Linn.) 96 

12.  Zenaida  amabilis  Bonap 98 

13.  A  rdea  herodias^  Linn 96 

14.  Nyetherodiun  violaceus  (Linn.) 98 

15.  Ckaradriue  virginietu,  Borck 96-100 

16.  .Sgialitie  Bemipalmatus  (Bon.) 100 

17.  StrepsUat  interpret  (Linn.) 100 

18.  Maenfrhanmthus  gri$eu»  (Gm.) 100 

19.  Bfiirut49pwiUMt{lAan.) 100 

90.  MitropalamakimmUopui  (Bmk.) 100 
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Page. 

21.  Gambetta /lavipes  (Gm.) 100 

22.  yumenius  hudsonieut.  Latham 100 

23.  FuUea  amerieana,  Gm 100  101 

24.  Querquedula  dUcort  (Linn.) 101 

25.  PeUcantu /useut,  Linn 101 

28.  8ulaJlh€r,Unn ..  101 

27.  TaehypeUs  aquihu  (Linn.) 102 

28.  Phaeton  aethereus,  Linn 102,103 

29.  Phaeton  Jlavirottrit^  Brandt 103 

30.  OhroieocepKalut  atriciUa  (lAnn.) i03 

31.  ThaUuteus  regitu,  Gambel 103, 104 

32.  HaHpUma  di$eolor,  Conea 104. 105 

33.  Anoui  gtoUdug  (l.iDii.) 105.106 

34.  Sterna  antUiarufn  Leas 106 

39. 

1864.  Lawkence,  Gkokge  N.  Descriptions  of  New  Species  of  Birds  of  tiie  Families 
Cafrebidse,  Tanagridas,  Icteridse,  and  Scolopacida^  By  Geo.  N.  Lawrence. 
<fVoc.  Acad.  Nai,  Sci.  Pkila.    Vol.  xvi,  April,  1864,  pp.  106-108. 

CiEREBIDJS. 

Page. 

1.  Daeni*  ultramarina,  n.  m Isthmus  of  Pauam4 106 

TANAGRID^. 

2.  SaUator  intermedium,  n.  s Isthmas  of  Panam4 106 

ICTERIDiE. 

3.  OoiHetu  viteUinue,  n.  s Isthmus  of  PanamA  and  Nicaragua 107 

S(X)LOPACID^. 

4.  Ereunetes  oeeidentalis,  n.  s Pacific  coast,  California;  Oregon 107, 108 

40. 

18^.  Lawrence,  George  N.  Descriptions  of  New  Species  of  Birds  of  the  Families 
Tanagrida^  Dendrocolaptidie,  Forraicaridaj,  Tyraunidw,  and  Trochilidie  By 
Geo.  N.  Lawrence.  Read  May  1st,  1865.  <^Ann.  Lye.  Nat.  Hist.  Netc  York. 
VoL  VIII,  1867.  pp.  126-135. 

TANAGRTDJE. 

Page. 

\.  Buarremon  neai,n.n Mexico 126,127 

DEXDROCOLAPTID.K 

2.  PhUydor  rtt/obrunneue,  n.  m Coata  liit-a -  - ' - 127 

3.  Anahazenopg  lineatus,  n.  k Costa  Rica 127. 128 

4.  MargarornxM  rubiginoHa,  u.  s Costa  Rica 128 

5.  Margaromi*  gutttUa,  n.  s Ecuador 128-130 

FORMICA  RII)^.. 

6.  Dytithamntie  ttriatieept,  n.  B Costa  Rica 130,131 

7.  Dytithamnu*  rufirentrU,  n.  s Now  Grana<la 131 

8.  Myrmothenila  albigida.  n.  s N<'W  < Iranada 131, 132 

9.  Myrmeeiza  ttietopUra,  n.  s Co«U  Rica 132, 133 

TYRAXNIDi*:. 

10.  Empidonax  Jtaveeeene,  n. » Costa  Rica 133 

11.  Cbntoptrt  iM^wArwi.  n. » Costa  Rica 134 
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TROCHILID^ 

12.  Eupheruia  niveicauda,  n.  b Costa  Rica 134, 135 

41 

1865.  Lawrence,  George  N.  Descriptions  of  Six  New  Species  of  Birds  from  Central 
America.  By  Geo.  N.  Lawrence.  Read  October  23, 1865.  <^Ann.  Lye.  Nat. 
Hist,  New  York.     Vol.  viii,  1867,  pp.  170-173. 

Pag«5, 

1  SpermophUa  hiektii^  n  8 Panama 170 

2  8p€rmophUabadi%v0ntru.n.ii Greytovm,  Nicaragaa 171 

8.  SpermophUa /ortipes,  n  8 Line  of  Panama  Railroad,  New  Grauada .  171 

4  Fortnieivora  tehtitieolor  n.  s Turrialba,  Costa  Rica 172 

5  Elainea/rantzii,  n  s San  Jos^,  Costa  Rica 172,173 

6.  MitrephorvM  aurantiiventrit,  n.  s Tabacales.  La  Palma,  Costa  R&oa 173 

42. 

1865.  Lawrence,  George  N.  List  of  Birds  from  near  David,  Chiriqni,  New  Granada, 
collected  for  the  Smithsonian  Institution,  Washington,  by  Mr.  Fred.  Hicks, 
with  Descriptions  of  New  Species.  By  Geo.  N.  Lawrence.  Read  October 
23,  1865.     <^Ann.  Lye.  Nat,  Hist.  New  York,    Vol.  viii,  1867,  pp.  174-178. 

TITRDID-ffi. 

Pac& 

1.  Turdutgrayii,  Bp 174 

TROGLODYTID^. 

2.  Thrifothortu  rti/albu9,'Ladr 174 

8   Troglodytes  inquietut,  Baird 174 

MNIOTILTID^. 

4  MniotiUa  varia  (Linn.) 174 

5  Helminthophaga pertgrina  {WUb.) 174 

6  Dendroiea  attiva  iGm.) 174 

7.  Setophaga  ntHciUa  (Linn.) 174 

CiEREBID.«. 

8.  Ohlorophanes  tpiza  (Linn.) 174 

••  Oeereba  eameipe*.  Scl 174 

10.  Certhiola  luUola  (Licht.) 174 

TANAGRIDiE. 

11.  Euphonia  eratnrottrit,  Scl.  f 174, 175 

12  OaUiste/ranceseaHljaifr.) 175 

13  Tanagra  diacontu,  Less 175 

14  Rampkocelus  dimidiatus,  Laft* 175 

15  Ramphoetlxu  p€uurinii,  Bp 175 

16  Pyranga  astiva  (Gm.) 175 

17.  SaUator  striaHpeetut,  Laftr    175 

18.  SaUator  intermedius  Lawr 175 

FRINGILLID^. 

19.  SpermophUa  eoUarxM,  n.  s 176 

20.  Folotinia  ^oearina  (Linn.)    176 

21    0yano9piza  eirit  (hinn.) 176 

ICTERIDiE. 

22.  letenu  9puriu$  {lAuD.) 178 

I         S3.  letenu boUimore  (Ijinn.) 178 

34.  Stwnutta  meticana,  Scl 178 
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25.  EUUnea  ttUtptignna,  Sol 176 

26.  Sknnea  ehiriqugnsis,  n.  s 176, 177 

27.  EUdnea  temijlava,  d  b 177 

28  Ugatut  oibieoUin  (X\%\\\.) 177 

29.  MyioztUte*  eolumbianui.  Cab.  et  Hein 177 

30.  MjfiodynasUt  nobais,  Scl 177 

31.  MiUniku  tyrantiu*  (Linu.) 177 

MOMOTID^. 
82.  Momotua  iMmnU^  Leas 177 

TROCHILIDiE. 
33.  Lampwrnit  veragueruiM^  Govdd 177 

CUCULID^. 

S4.  Fia^aniffHeTi$9a,  Scl 177 

35.  DiplopUruM  ncBviua  (Linn.) 177 

RAMPHASTIDiE. 
3d.  PUroglomut  erj/thropygiu»^  Goald 178 

FALCONIDiE. 

37.  AthiriMiVMgniro9tri9{Gm.) 178 

COLUMBID^. 

38.  OkavMtpeUa  rufipennU,  Bp 178 

RALLIDiE. 

39.  ATamidfrufieoUU(Gm.)^ 178 

43. 

1«65.  Lawrence,  George  N.     Catalogue  of  a  Collection  of  Birds  in  the  Museum  of 
the  Smithsonian  Institution,   made  by  Mr.  U.  E.  Holland,  at  Greytown, 
Nicaragua,  with    Descriptions    of  New    Species.      By  Greo.  N.  Lawrence. 
Read  October  23,  1865.     <^Ann.  Lye.  Nat.  Hist.  New  York.     Vol.  viii,  1867, 

pp.  178-184. 

PARID^. 

Page. 

1.  PolioptUa  tupereiliari*,  Lawr 178 

TRCKiLODYTID^. 

2.  ThtyoUutrut  brunneua,  n.  8 178, 179 

3.  Fke%tgopediu$  atroguiaris,  Salv.  1 179 

MNIOTILTID^:. 

4.  Henicoeiehla  aurocapiUa  (Linn.) 179 

5.  Dtndroiea  cutiva  (Gm.) 179 

6.  BaaUe%iUru»  uropygiiUU,^\ 179 

VIKEONn)^!:. 

7.  H^opkiUu  punllut,  Lawr 179 

CJ2REHIDJ5. 

8.  J}mtmi»  %Jtramarit\a,  Lawr 179 
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8.  OaOwte/ranMiea,  Lafr 17» 

10.  Tanagra  duMontM,  Less 179 

11.  Rmmpkocdut  pasterinii,  Bp 179 

12.  Pkieenieatkraupii fuadeauda^  Csb 179 

13.  Ammon  auratUUrottrit^  Lafr 179 

14.  SaUator  magnaidM,  LmIt 179 

FRIN6ILLID£. 

15.  Spermophila  ecrrina^  Set 179 

16.  Cffonotpiza  cyan«o  (Linn.) 179 

17.  Embemagra  Hriaticept,  Jjutr 180 

18.  Euapua  amerieana  (Gm.) 180 

ICTERID^. 

10.  Catfieulut pnfM>$ti(LeM.) 180 

90.  Otuneulut  imierorkynekut,  Sc\.  A,  Salx 180 

11.  lettrut  muowuioM  {W»g\.) 180 

8w 180 

DSKDROCOLAPTIDiE. 

23.  8gfuUUun$  nigfSfwmom^  n.8 180 

24.  0fypkork^neku»p4etoraii9,Scl.StSalx 180 

25.  DmdroecUpUg  9aneti4howuB  (Lafr.) 180 

18.  Dmdr9mi$  ptudmlotua  (VMn.) 180 

FORMICARID^. 

27.  Tkmm$u>pkihu kcOmndi,  n.8 180-181 

28.  Tkmmtiopkilut  mJimU,  C«b 182 

29.  Eampkocegnua  ruirentris  (Bp.) 182 

90.  OrmUmriadit^  Stdr 181 

TTRANNIDJE. 

31.  Tttdiroatrmm  cimermm  (Linn.) 181 

32.  I^rmnnuiut  0nmi/lmrMM,  ScL&  Sslr 182 

33.  Kiminrm  9em%Jlmrms  L»wt 182 

34.  ifyuk2WW««  r«>xnm«  <Giraod) 182 

35.  Megmrksfiuii*ui  tmericanut  {h»tr.)    182 

96.  Mjfimrtkut  Imtrrmtii  (Ginuid) 182 

37.  lynsMMtu  tmrohmentfU  (Gm.) 182 

SS.  T^rmmmut  mttrapm  (Licbt.) 182 

SO.  T)frtMMut  gri^nu,  VWll 182 

CXITXXGIDJS. 

40.  fttym  «ttitf»fv«M«.  Dn  Bas    182 

41.  rmekprhmmpm*  pttifKkropt^viu  {TlfOlA^ 182 

42.  rmekjrHuum§m$  cinm^iimomrm*.  LavT 182 

43.  Chirtimmehttri*  tmmdfi  il*amd.t 181 

44.  Cmrpod^etm  nifi^ms.  Sslv 10 

ALCKDIXIDJE. 

45.  CrryU  Vwrfe.  I  jnn IgS 

BFlXMKlD.K. 
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TROCHILID^. 

Page. 

50.  P^rrkaplumM  rieferi  (Boarc.) 183 

RAMPHASTID^. 

51.  Rmmphasto»pi»eivoru9,JAan 183 

PICIDiE. 

58.  OOtut  caHan0U9  (Wmgl.) 183 

53.  Ceniunu  puehemni  OiLtkih.) 183 

PSITTACID^. 

54.  Camurut  €uUe^  Soaaiio6  f 184 

55.  PUmku  §enai§  (9pix) 184 

FALCONIDiE. 

56.  UrubUinga  anthraeina,  Kitzach 184 

ARDEID^. 

57.  BotamnupinnattuilAcht.)^ 184 

RALLIDi£. 

58.  Parra  gymnoHoma^  Wagl 181 

58.  Aramidet  ruJleoOii  {Gm.)1 184 

60.  GaUintUa  gaUata  (hicht.) 184 

LABID^. 

61.  HaHplana /uliginota  (Gm.) 184 

44. 

1865.  Lawrence,  George  N.  Descriptions  of  new  species  of  Birds  of  the  Families 
Paridte,  YireonidsB,  Tyrannidse  and  Trochilidu),  with  a  note  on  Myiarchus 
Panamensis.  By  Geo.  N.  Lawrence.  <^Proc.  Jca4.  Nat.  Sci.  Phila.  Vol. 
XVII,  February,  18^,  pp.  37-39. 

The  note  (p.  38)  on  M.  panamensis  describes  a  more  perfect  plumage  than  that  of  type 
specimen. 

Page. 

1.  PoUoptila  plumldeepSf  n.  s YenesueLa 37 

2.  Hylaphiltu  aeiUieatuitu,  n.  s Venezacla 37, 38 

3.  MyiarehuB  veneziielenn§,  n.  s Venezuela 38 

4.  Chalyhura  ceneieauda,  n.  s Venezuela 38, 39 

5.  Chaiifburaeamioli,u.» Costa  Rica,  Angostura 39 

6.  PanyeMora  parvirottris,  n.  s Costa  Rica,  Angostura 39 

45. 

W66.  Lawrence,  George  N.  Descriptions  of  four  new  species  of  Birds  from  the 
Isthmus  of  Panama,  New  Granada.  By  Geo.  N.  Lawrence.  <^Proc.  Acad. 
Xat.  Sci.  Philu.     Vol.  xvii,  June,  1865,  pp.  106-108. 

Page. 

1.  Taehyphoniui  rubr\fron«,  n.  s Line  of  Panama  Railroad 106 

2.  Anthui  Ofotiocorys)  parvus,  n.  s (;ity  of  Panama 106, 107 

3.  TkmmnopkUua  nigrierisUUus,  n.  s Liuo  of  Panaind  Railroad 107, 106 

4.  OMtrygon  aariioenUr,n.B Line  of  Panaiii4  Railroad 100 
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46. 

18(i6.  Lawrbncr,  Ororgb  N.  Catalogue  of  Birds  observed  on  New  York,  Long  and 
Staten  Islands,  and  the  adjacent  parts  of  Now  Jersey.  By  Geo.  N.  Law- 
rence. Read  April  16,  1866.  <iAnn,  Lye,  Nat.  HUt,  New  York,  Vol.  viil, 
1867,  pp.  279-300. 

VTJLTURID^. 

1.  CatharUt  aura  {lAan.) 279 

FALCONID^. 

2.  FttUoanatum,  Bon 279,280 

3.  Hffpotriorchis  columbarifAS  (Linn.) 280 

4.  Hiernfaleo  islandieus  (Sabine) 280 

5.  Tinnunc%du§  tiparverifAS  (Linn.) 280 

6.  Astur  atrieapiUus  (WHb.) 280 

7.  AccipUer  eooperii,  Bon 280 

8.  Aecipiterftucut  (Gm.) 280 

».  BuUo  bortaUt  {Gm.) 280 

10.  BuUo  liMatus  {Gm.) 280 

11.  Butfo  pennnylranicus  {Wila.) 280 

12.  A rehibuUo  saneti-johannis  (Gm.)    280 

13.  XaucUrus/urratus  (Linn.) 280 

14.  Circus  hudtonicus  (Linn.) 280 

15.  AquUa  fanadenti*  (Linn.) 280 

16.  n€Uu9tus  leucocephalut  (Linn.) 280, 281 

17.  Pandion  caroHnenti*  (Gm.) 281 

$TRIGID.£. 

18.  Strix  praiineola,  Bon 281 

19.  Bubo  r%r^n%at*a  {Gm.) 281 

30.  Scops  aHo  (Linn.) 281 

21.  (Wmjt  ir»i*i»m"aMti,«,  Le** 281 

22.  Brachttitius  caxtiitii,  Brew»»r 281 

23.  Syrnium  ncintloxnm  (For»ter) 281 

24.  SjfCtaU  acadica  {Gm.) 281 

25.  Xi/ctca  nirca  (I>«ud.) 281 

26.  Surnim  ulula  (Linn.) 281 

TrRDID.«. 

27.  Turdms  mHst^nus,  Gm 281 

28.  Turdus  tHiUasi,  l\nb 281 

29.  T^r\lusf^tsct*ceH%,  Stoplwn* 281 

:».  Turxius  ftntiH*%*nu.  Cab 281 

31.  7\iMfN:r  iNMruforiMjr,  Linn 281 

32.  IVinf M*  Htwrius.  lUni 281 

33.  JMimwjr  |'«4vjW«>/fiM  iLinu.> 282 

34.  <^«•/•^»J>rt»J»f*•.«  rtnW»«<»«*  ll-i*»w.> 282 

35.  tlmrfH>rkffHchHf  refits  \  l.inn.> 282 

SAXUVl.m.K. 

)•.  N«jri«N4ii  inMiMlA^  lUnn.) 282 

ST.  jdM/M  W«Mjt  ^I.inn  » 282 


SYLYHIVK. 


3^  K*^us  ct^Und^i*  ilaun.^  . . 

3^  Krruius  Mif  ruf^t^  I.icht 

4*.  I\Vn«|»Iiim  Arr«j^  ilitia.k 


•«^       ««««« 


TAKllKK 


41.  I>tn»«  «rrw«i|**tl«j;  linn 
4X>  L*fik*pkmmts  hi**ti*r  tlJiMi.> 


>  %  %  %  •  *  «  ^ 
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1 .  Tackyphonuft pnpiuqvua^  ii.  s raiiaind.    Xoi  T.  ruitri/ronn 94 

2.  PhoetiUothraupis  vinaeea^  n.  h Ni;w  G  ranada,  Line  or  I'anMiim  Ilailioad . .    94 

3.  Leptnptila  easnnii,  n.  8 Nvw  (jranatla,  Line f>f  ranania  Railroad. 94, 95 

52. 

1W7.  Lawukxck,  (iKdugk  N.     Descriptions  of  Five  New  S]>ecie8  of  Central  American 

Birds.     By  Geo.  X.  Lawrence.     K^Proc,  Acad,  Xai.  *Sci.  Phila,     Vol.  xix,  Dik-., 

1867,pp.232-2ai. 

Page. 

1 .  (ilaueiM  ctnexuy  ii.  ft Conta  Kit-a 232 

2.  Eupheitua  nitjrirrHtri*,  ii.  n Coftta  Kira 232, 233 

;{.  Thaumatittit  hiriv,  n.  j* Honduras 233 

4.  Dromorftccffjr  nifitjvlarix,  n.  h (luatcninla 233 

5.  Arumiden  aibirentrit,  n.  h RritiHli  Ilondiinw 234 

53. 

IWJS.  Lawkkni^k,  (iKomiK  X.  A  Cataloj^iie  of  tlic  Birds  found  in  Costa  Rica.  By 
(ieo.  N.  Lawrence.  Rca<l  Feb.  17th,  1S«W.  <  Jnn.  Lye.  Xat.  Hist.  Xew  York: 
Vol.  IX,  1870,  pp.  S<>-MJ».  rages  86-140  issued  in  Nos.  1-4,  April,  1868;  pji. 
141-IU»  issued  in  No.  5,  March.  1861». 

Tl'KDlD.K. 

1.  Catharux  tnrlpnmcne  ((Jub.i (jiu-l»r:ula  HondiL  S.ih  Josr,  (irtM-ta 9J 

2.  Vathant*  frantzii^  Cal» S;in  .lost',  Kanrlio  liiMlondc* ^ 

:j.  Cathani»  graeiliroMtrit,  Salvin San  Mat<*<) 90 

■I.  (''ntharns  mexicanuit  (Honap.) 90 

:>.  <'atharu»/utcati'r  (Lafr.) rtrvanlcs 00,91 

♦J.  TunluM  nirainMoni.  < "ah r.arran«"a,  FraiUi«,  (.Vrvantos 91 

7.   TuriiiiM  iii'iCMr.  liainl S;ui  Jom- 91 

S.   TunltiM  iiniiii.  I><>na]> San  Jom*.  Barrania.  <jn«limda  Honda. ...  91 

1».  Tuniu.'<  huchaurhvn,  Scl Na\ arn».  I>«»ta 91 

1(».  Turnup  I'hhiinf,  Cal) Dota,  San  JoHr.  La  Palnia 91 

1 1 .  TuntuJt  «i«/rr*c*/'«*,  Cab Volran  Ynizu,  I)t»ta 91 

12.  Tnrthts  obsttb'tui,  Ijiwr ('rrvantt'« 91 

\\\.  MiinuH  'iracilitf.  Cab 91,92 

ClXCLllhE. 
14.  ('ihcluM  anh-^iannt.  Salv I>ota 92 

SILVIID.K. 
ITi.   I'ulioptUa  *»;;wrr»7ian>.  Lawr Vupmtnra.  .\i iro.  Cruiatil 92 

twk;l()1>ytii).e. 

Itt.  lihoilintH'irhla  ruinn  j Li>k8.) 92 

17.  i'timptihtrhijitchuit  rapUtratim  {Ta'hs.}     .  .San  Mat«-o 92 

is.  t'nntjnflnhyiichus  zoiiatux,  Losh Tiirrialba,  (Vrvautos,  Tu<  nrriqui 92 

ll>.  < 'iip/iorin M*  IrucontietHM,  < 'ab Vn;:o8tura,  Turrialba 92 

2<».  f  'fiphoriit uf  Ifueophryu  (TiKliudii San  .I<w<^ 92 

21 .  Cj/ph'Hn I/*  lairrencei,  S4I .^ngiwtura 92 

22.  /VH-i/j/t»/*n/iM#  /a»ciatirentrii(  i  Lafr. )   San  Mateo 92 

2:!.  I'ht'uijojtftliui/  atriujularit,  S:ilv Turnrriiiui 92 

21.  ThrjtophibiK  rv/alhut  (L;»fr.) Sjin  ^lateo 92 

2.'>.  Thryojihiltis  itlruntttietus.  Sri CmiU' of  Xiroya 92 

215.  ThnfophiluM  vnnlf9tua  (Cab.) San  .Iosm',  ( iuiatil,  .San  MattMi 92 

27.  Thryophihu  thoraricwt  (Salv.  j Santa  lto!«a.  Tiicurriqni 93 

28.  Thrttvphilna  eastanrtit  (Lawr.) rmuan*.  An<;<NitnRi 93 

29.  TrogUnltiif*  int^nnetti»it.  Cab San  .losr,  Iliirranra 93 

90.  rro{^io(/yfr«  iA'^ttMhu,  Bainl 93 
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SYLVICOLID^. 
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31.  Mniotilta  varia  (Liiiu.) San  Jose,  Bftrranoa.  Jtiiz $t3 

32.  Parvla  g^UturaUs^  Cab Vulcan  Yra«u  93 

33.  Pantla  inornata,  Baird Barrauca,  Dota,  Angostura 03, 94 

34.  Protonotaria  citrea  { Ikxld.) Piinta  Arenas 94 

3o.  Helminthophaga  chnjuoptera  (Linn.) Barranca 94 

36.  Uelminthophaga  peregrina  ( Wiln.) San  Jo.h6,  Grccia 94 

37.  HehnilheruM  Ttnnivonai  (Gm.) San  Jose 94 

38.  Demlrctea  viretu  (Gm.) Grocia,  Barrancu,  Kanclio  R«'iloni1o 94 

39.  Dendrctea  coronata  (Linn.) Augostuni 94 

40.  Dmdrctea  blackbunute  (Gm.) San  Jo.h6,  A  tiro,  Barranca 94 

41.  Dendrwca  prnntylranica  (Linn.) Grecia,  Barranca 94 

42.  Dtndrceca  estHra  (Gm.) San  Jos^ 94 

43.  Dtndrvea  vieiUoti,  Cassin 94 

44.  Seiurus  aurocapillus  (Linn.) Barrancu 94 

45.  firiurua  noveboraeenn*  (Gm.) San  Joa^,  Angostura 94 

46.  Srivrui  htdoviciamu  (Ami.) Barranca 94 

47.  Oporornis/ormwnu (WiU.) I)«>ta 94 

48.  Geothltfpi*  triehas  (Linn.) 94 

49.  Gtothlypla  Philadelphia  (Wils.) Angostura,  Dota 94 

50.  (ieothlypig  maegiUivrayi  ( Aud.) Barramra (54. 95 

51.  leUi-ia  riretm  (Linn.) 95 

52.  Myioui'fCtes  eanadensui  ( Linn.) Dota 95 

53.  llyiodioete$  pwtiUus  (Wils.) Barranca,  Grecia,  Sun  Jose 05 

54.  IkuU'TuteruM  eulieivoruM  (Licht.) Barranca,  Guiatil,  (>rocia,  Dota 95 

55.  Jkuileutenu  mesoehrytms,  Scl San  Jos^,  Grocia,  G utatil 65 

5'i.  Barileuterua  urvjtygialiM,  Scl Angostura,  Juiz 95 

57.  Ba.iUttterns  laelanogenys,  Baird San  Jtwc 95 

58.  BatiltvUrua  tnflanotiif.  n.  h Cervaiitcs C5. 96 

59.  Srt  tphaja  niticiila  (Linn.) Angostura,  Turrialba U6 

60.  Srtojthaga  aurantiaea.  Bainl Grec'ia.  Barranca,  Dota b6 

bl .  Sttophaga  torquata,  Baird San  Jos^,  La  Palnia 96 

HIKUNDlNIDiK. 

«2.  /'rogue  leucogatUr.  Bainl Sjin  Jose 96 

Si.  A  ttieoia  cyanolexica  var.  tiutntana,  Baird . San  Jose.  Barranca 96 

W.  CotiiU  riparia  (Linn.) 06 

fifi.  StrViidoptenjx  fult>i{fvla.  Bainl A  tiro 96 

VIRKOMD/E. 

SB.   Virfoylria  oUraera  (Linn.) San  Jo.hc 9G 

67.   V»i ruhylria  jlaro-viridis,  Cusnin S;m  .Ioh^'-,  AUtIhs tH) 

6K.   Virrouylria  philadelphica,  Cas.sin San  .Icwe,  Gnn-ia,  Dota 96 

•H».  Virfo'njlria  jotephae,  Scl Burranco,  Kaucho  Ivcdfuido,  Dota 96 

7«).  Lanirirrtt  favifront  (Vioill.) San  Jo.ne 90 

71 .  Vxreo  pallenf.  SjUv Punta  Arenas 07 

72.  I'lVro  carmioli,  Bainl Dota 07 

''.i    HylophiluM  ochraeritiepH^  S<"1 Anjjostura 07 

74.  Hylophiltut  dfctirtatuK  (Bonap.)  (einerri- 

cepn,  SI.) !)7 

75.  Uylophiltu pufdllun,  Lawr Dota,  Angostura 07 

76.  Cyehlorix  fiavivmtriK,  Lafr (Julf  of  Nicoya 97 

77.  Cyrhlorin  9ubflaTe>tcen»,  Cab San  Jose,  Dota 97 

78.  VireolanitiM  pulrhellwt,  S<d.  it  Sal v Angostura 97 

AMPKLID.«. 

71».  JHUogonyn  eaudatun.  Cab San  Jo86,  Volcan  Yrazu  97 

W).  MyiadritU*  mflanopx,  Salv La  Palnia,  Sun  tlose,  Navarro 37 

(.'(KKKBIIKIC. 

M.  iPi^oana  plumbea.  Cab Quebrada  Honda,  San  Juan 97 

fB.  JHtcmi*  venunta.  Lawr Dota 97 

C  I>meni*  uUramarina.  Lawr Angostura ^7 
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S4.  Ohloropltanes  tpiza  var.  guatemaUmdM, 

Scl Juiz,  TarrUlba «7 

85.  Catreba  cyanta  (Linn.) 87 

8«.  (>rthi4Aa  ti%«x\eana,  Rcl TuiriulbH.  Aleno W 

TAXAORIDJS. 

87.  Chlorophouia  ralUiphryit  (Cab.) Rancho  Kedondo,  San  JiMe,  Birria 98 

8rt.  Euphonia  elegantuiinma,  lioiiap San  Joh^ W 

89.  Euphonia  a^nis,  Loss San  Juan W 

90.  Euphonia  humilui,  Cab 98 

91.  Euphonia anneaf,  Cvm».inifieertex,i»a.\v .) .  AiigoAtura,  Sauta  Ki>Ma 98 

in*.  Euphonia  lutrirapiUa,  Cab 98 

0:<.  Euphonia  gracHi.%  Cab Sau  Joim'' 98 

94.  Euphonia  gnatho^  Cab 98 

95.  Euphonia  hirundinacea,  }\oui\it Turrialba.  San  Juan 9H 

96.  Euphimia  gouhlii,  S<'1 An^rontura.  Payua,  I)ota 98 

97.  Callititt'  ieteroeephala.  Bona]),  (/rantzii, 

i  !ab.) Stin  J(M^,  Barranca,  Turrialba,  I>ota 98 

IW.  CaUutte  guttata  (Cab.) A  n^osLuru,  Dota,  Turrialba (»H 

99.  CalliKtt  gyroloide*  (Lufr.) Barranca,  Gaiatil,  Dtita 5j6 

100.  CaUistf  francescae  (Lafr.) Aiij^oatura,  Turrixdbat  San  iStmC'. 98 

101.  Calliste  t/oim,  Salv San  Joh6,  Turrialba,  Navarro 98, 99 

lO'J.  Tanaqra  diacunus  (Lchm.) Siin  J<»s<*,  Aui;ufltura 90 

10.'{.  Tanagra  viflanopttra,  llurtl Santa  Kona,  Aufioatara,  Turrialba 99 

lO-l.  Ramphocelus  jtaxiierinii,  Buuap Aii{j:<m( ura,  San  CarloH, Navanro 99 

10.'».  Itamphoc^luH  itangmnolentui<  (Lohh.) Xavam),  Angontura 99 

100,  Pgranga  rubra  (Linn.) Sun  .Ion^ 99 

107.  Pyranga  ergthromda'ena  (Liclit .) Navarn).  Barranca,  Dota 99 

lOM.  J'granga  (fstira  (dm.) Turrialba,    Atiro,    linM^ia,    San    ^lateo. 

Navarro.  San  Joh^,  Angostura,   Santa 
B»Ma 99 

109.  J'yranga  bidentata,  Sw Barranca,  Dota,  San  Jttsr,  Birris,  Kaucho 

K<m1oii(Io 99 

110.  rhwiiicothraupi* futteicauda.  Cab Angostura 99 

111.  PhwnirothraupiM  vinaeea,  Ij&vfr Ouiatil,  (Ircoia 99,100 

1 VI.  I'hwuieothraupif  eanniitli^  n.  m AngOHtuni 100 

li:{.  Lanio  leucothorax,  Salv Tucurriqui.  Augostura,  Pa<-uan* 100 

114.  Eueometi.t  Jtpodurejihala  (BDua]).) 100 

lir>.  Tachifphonus  luctuo^us,  I^ifr Angostura.  Juiz 100 

no.  Tachyphunun  delattrri,  Lafr Payua 100. 101 

1 17.  TacbyphonuK  ca4Hfinii,  Lawr VngOHtura 101 

1 18.  TachyphonuH propinquun,  l^awr Angostura 101 

119.  Tachi/phonuM  tibialis,  I^iwr S.in  .Toh/-.  Duta.  Volcun  Yrazu,    Kancho 

Uodondo,  Qucbrada  Honda 101 

120.  (^hlurottjiinguM  alhitnnpnratix.  Lafr San  JitH^>,  Turrialba.  Bammca.  Dota,  San 

Mate*) 101 

121 .  t'hloroHpingvH pileatuH,  Salv PoaH,  lUtncbo  Jicdondo 101 

122.  Jiuarmnon  brunneinurhii^  (Lafr.) San  JoaO.  Barranca,  Dota,  tin -ria 101 

123.  Jiuarremon  ansimiliM  ^li^nni^.) ! Guiatil 101 

124.  liunrremon  chrysopogon  (lioiiap.)   Quebrada  Honda,  San  ,]itni\  I><»ta 101 

125.  Ituarrrtnoii    craigirimtrix.   Cans,    {mrtm- 

xanthtis,  S:dv.) Barranra 101 

120.  rrznprtfH  vnpitaliit,  (.-ab 101. 102 

127.  Atrewvn  aurantiiroxtriM,  I^afr San  Mat«-<i.  Dota.  Guiatil lo2 

128.  A  rmnon  rufidnrmlin,  (  'uhm TurriallNi 102 

12?*.  Sultator  atricepn,  Lojw Pacuarc 102 

130.  Saltator  tnagnoideft,  Lafr Tun iallNi.  San  Jom*.  Angi^tura 102 

131 .  Saltator  grandis,  Lirbt San  ,hm':  Catargo Hl2 

132.  JStyltiH  grn:ixiis  ( Liuu.) Payua 102 

133.  VitylvK  poUwjantrr.  Du  Buh AngOHtura. 102 

FRIXGILLID.R. 

134.  Pkeuetifu*  tibialis,  Baird Tucurriqui,  Gervautva,  San  JosA.  Kanclko 

Bcdondo 102 

135.  HtdymfUa  Indorieianwi  (Linn.) San  Jo«6.  LaPalnia 108 
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136.  Gniraca  ecemlea  (Liun.) Angoatnra 102 

137.  fruiraea  <?oiu;refa  (Du  Bum.) Tiirrialba,  Angostura 102 

138.  Spermophila  morelUH  (Puch.) San  Jos6,  Grecia 102 

139.  Spermophila  hofmanni,  Cab 102 

140.  Spermophiia  corvina,  Sel Angostura,  Pacoare,  Tarriiilba 102, 103 

141.  VfAatiniti^jacarina  (Linn.) San  Jose.  Barranca,  Grecia 103 

142.  PkoHipara  puiiOa  iSw.) San  Jo86,  Sachi 103 

143.  Cyanotpiza  eyanea  (Linn.) Barranca,  San  Jose,  Dota 103 

144.  Oyanoapiza  eiris  (Linn.) 103 

145.  Atnaurospiza  eoneolor.  Cab 103 

146.  Zonotriehia  pileata  (Bodd.) San  Jose 103 

147.  Cotumicvlus  pa»serxnus  (Wils.) 103 

148.  Eu/tpiza  ameriearui  (Gm.) Taborcalcs,  San  Jo«6,  Dota 103 

149.  Embemagra  striaticepi,  Lafir Angostura 103 

150.  Embemagra  gupereiUosa,  Salv Nifoya 103 

151.  I*yrgi9oma  biareuatum  (Prev.) San  Jo86 103 

152.  Pyrgitoma  keineri,  Bonap San  Jo86,  Grecia 103 

153.  Melozone  UtLCotig  (Cab.) San  Jos6,  Guiatil,  San  Juan 103 

151.  CkryfomUriM  mexicana  (Sw.) Barranca,  San  Jose 103 

155.  Ckrytomitru  eolumbiana,  Lafr San  Jos^ 103, 104 

156.  ChryiomitrU  bryantii,  Cass Dota 104 

ICTKRIDiB. 

157.  fteyalu*  veagUri  (Gray  St,  Mitch.) San  Joe£,  Turrialba,  San  Carlos 104 

158.  Ostinopi  monUzumtu  (Less.) San  Carlos,  Augcstura 104 

1.S9.  Amlflyeereus  prevosH  (Less.) San  Jos^,  Turrialba 104 

160.  leUrus  peetoralis  (WHgl.) 104 

151.  Icterus  MUvini,  Cass Turrialba,  San  Carlos 104 

162.  Pendulintu  proithemela*  (Strickland) 104 

163.  Hyphantes  baltimore  (Linn.) San  Jose 104 

1<U.  Xanthomut  Mjmritu  (Linn.) San  Jo86 104 

1«6.  Mdothrus  aeneua  (Wagl.) San  Jos6 104 

166.  Agelaiiis  phamieeui  (Linn.) Gulf  of  Nicoya 104 

167.  i/ui»calus  macrurus^  Sw 104 

IW.  Sturnella  ludoviciana  (Linn.) San  Jos6 104 

COltVIDiK. 
IflO.  PsilorhinuM  worio  (Wagl.) San  Joh6,  Turrialba 104 

DENDRO(;()L  A  I»TII).*:. 

170.  SynaUaxis  erythropn,  S<-1 Barranca,  Dota,  Birds 105 

171 .  Synallaxis  nigri/umosa,  Lawr Pay ua 105 

172.  Synallazvi  rvfigenin,  n.  s 105 

\Ta.  PkUydor  rufobrunneru,  Lawr Barranca,  San  Jose 106 

174.  PkUydor  rirgatu^,  Lawr Angostura 106 

l".**.  Automolus  cercinitjularif,  S<-1 Angostura 106 

176.  Aulomttlun  pallifiigularuf,  Lawr I'acuart*,  (raiatil,  Angostura,  Catargo 106 

177.  A  utom<ilun  rv/eseeng^  Lawr Birris 1 06 

17H.  AtuibazfnojiS  varie^aticeps,  S<-1 Dota,  Barranca 106 

17D.  A nab€uenops  litieatus,  La>vr Angostura,  Birris,  Orvantcs 106 

IHO.  Xenopg  inexicanus,  Scl Angostura,  San  Jos^',  Payua,  Gn'ria 106 

IHl .  Ozyrhyrichus /lammicep^,  'l\r.uu\ San  Jos6 106 

Iffi.  Sitta 'omus  nflvioideM^  Lafr lK)ta 106 

1K3.  MargarurniM  brunnencemt,  Scl Sjiu  Jo»«'*.  Iliuicho  K<m1oii(Io,  Barranca,  San 

Matt;o,  Birris KM! 

IM.  JKanjaromi*  rubiginoxa,  Lawr San  Jose,  San  Mateo  . ! 106 

l*i.  (ilyphorhynehus pectoraliit,  Scl.  &:  Salv 106 

IHO.  IteudrocolapUx  iancti-thotno',  Lafr San  Jose \{\Q 

1H7.  Dttidroeolaptes  muUi*trigatits,  Eyton  . . .  Navarro 1(K5.  107 

188.  JfendrontU  particUotut,  Vicill Tucurriqui 107 

180.  iJendromu  erythropyyia,  Scl Angostura,  Pacuare.  Ilarranca 1U7 

1*>.  iHcolaptes  ajlnis,  Lafr San  Josi*.  Dota,  Barranca 107 

l&l.  IHeoiapteM  eompresnui.  Cab 107 

1«.  I^ieotaptes  Hneatirepn.  I^fr (Julf  of  Xicoya 107 
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Id3.  Oymbilanius  lineatus,  YieiU Angostura 107 

194.  ThamnophU^u  indanocrissiu,  Sol 107 

196.  ThamnophUiu  doliatM  (Lion.) 107 

196.  Thamni^phUus  afinis.  Cab.  et  Hein San  JO06,  San  Hatoo.  Sachi 107 

197.  Thainnophilus  punetattut.  Cab 11*7 

198.  ThamnophUus  neevius  (Gm.) Angostura,  Payua 107 

199.  ThamnophUiu  bridgesi,  Sol San  Mateo 107 

200.  lltamHixteA  ancUfatinus,  Scl.  &.  Salv Angostura,  Tncurriqni 107 

201.  Dytnihamnxu  setnicineretu,  Scl Turriallin,  Dots,  Grei'ia,  Guiatil 107 

202.  DfftiUhamnus  sttiaticepn,  Lawr Angostura 107 

203.  Myrmotherula  mrlana,  Scl Angostura,  Payua,  Paonare 107,108 

201.  Myrmotherula/ultricentriSy  Lawr Angostura 108 

205.  Myrmotherula  albigula,  Lawr AngoHtura 106 

206.  Myrmothfntla  modeHa,  n.  s Grecia.  Dota < 108 

207.  Formieivora  boueardii,  Scl Angostura,  San  Jos6,  Pacuare 108 

208.  Formieivora  tchittieolor,  Lawr Turrialba,  Barranca 108 

2U0.  Hamphoecenua  iemitorquatua,  Lawr 108, 100 

210.  Gyinnoeichla  nudicfps  (Cassin) 100 

2Jl.  Cercomacra  tyranninat  Scl Angostura 100 

212.  Myrm^eiza  immaeulata,  Scl.  &  Salv Payiia,  Angostura 109 

213.  Mynneeiza  Icemottieta,  Salv Tucnrriqui 109 

214.  Mynneeiza  iHetoptera,  Lawr Angostura 109 

215.  Nypoenemiuncmoides  (Lafr.) Angostura,  Turrialba 109 

216.  Pithy*  bieolor,  Lawr Angostura 109 

217.  Phlog^tpHs  maeUannani,  Lawr Angostura 109 

218.  Fonnieariiu  anali$  (Laftr.  et  D'Orb.) 110 

219.  Formicaritu  hoffmanni,  Cab 110 

220.  Orallaria  perspieiUata,  Lawr Angostura 110 

221.  Orallaria  divet,  Salv Tucurriqui 1 10 

222.  OraUarieula  eoHarieentit,  Lawr Barranca 110 

TYRANNID^. 

223.  Attilaselat^,  Lawr Guiatil 110 

224.  Sayomis  aquatiea,  Scl.  Sc  Salv 1 10 

2*J5.  Vopurua  leueonotus,  Ltttr San  J086,  Pacuare 1 10 

2*26.  riatyrhynehus  eanerominiu,  Sol Navarro 110 

227.  riatyrhynehu*  tupereiliaris,  Lawr 110 

228.  Todirostrum  einerfum  (Linn.) Turrialba,  Paouarc 1 10 

229.  Todirostrum  nigrieeps,  Scl Angostura 110 

230.  T\}dirottrum  eeaudatum  (LafV.) Angostura 110,  111 

231.  Oneottoma  einereigularf,  S4*l Angostura Ill 

232.  Eusearthmtu  aquamieristatua  Lafr C('r\'aiitoH,  Dota,  Gn«ia Ill 

233.  MioneeUM  oUaginuM^  Lioht Ill 

2;t4.  Mionectea  aanmUia,  Scl Angostura,  Guiatil,  Payua Ill 

2:i5.  Mionfctea  olivaeeua,  n.  h Barranca,  Dota Ill 

236.  7)f rannitlus  brunneieapiUtui,  JjawT Angostura Ill 

237.  Tyrannxaetia  viUiaaimua^  Scl.  &  Salv Angostura,  Dota,  Turrialba,  Barranca HI 

238.  Tyranniseua  parvus,  Lawr Turrialba 112 

239.  Elainea  subpagana.  Sol.  &.  Salv San  Jos6 112 

240.  Elainea plaeens,  Scl Barranca,  Guiatil,  Grcoia 112 

241.  Elaineafrantzii,  Lawr San  Jos6,  Barranca,  Dota 112 

242.  J?totnea  arenanim,  Salv Punta  Arenas 112 

243.  Lfgatua  albieoUi*  (Vicill.) San  Jos6,  Guiatil.  Turrialba 112 

244.  Jstgatus  varirgatus.  Scl 112 

245.  Myiozetetes  texentit  (Giraud) San  Jos6,  Angostura,  Catargo 112 

246.  JUyiozetete*  granadeniria,  Lawr Orosc^ 112 

247.  Myiozetetea  marginahu,  Lawr 112 

248.  Ehynehoeyelua  tulphureaeem  (Spix.) Angostura 112 

240.  Rhynehoeyehu  griseitnentalia,  n.  s Dota 112. 113 

250.  IStangus  dfrbianua  (Kaup.) Santa  Ana 114 

251.  MyiodynasUs  nofriUt,  Scl Barranra,  San  Mateo 114 

2&2.  MyiodynaaUi  luieioentrii,  Bonap Barranca,  Turrialba,  Birris 114 
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£>3.  MyiodyneuteM  hemiehtynts.  Cab.  (super- 

ciUarU,  Lawr.) 114 

254.  Megarhynehus  mexieantu  (Lafr.) Barranca,  San  Jose,  Turrialba,  Grecia 114 

Kj.  Mu»eivora  mexieana,  Scl Atonas 114 

256.  Myiobiu*  mlphureipygitu,  Scl Angostura 114 

257.  Mjfiobiu*  erythrurus.  Cab Angostura,  Pacuare 114 

251*.  Jiyi(tbius  eapitalis,  Salv Tucurriqui 114 

259.  Mttrephortu  phceoceretis,  Scl 114 

260.  Mitrephorua  aurantiiventri*,  Lawr Tabacles,  La  I*alma,  Dota 114 

28 1 .  Empidanax  traiUii  (Aud.) Dota 114 

282.  Empidonax  flaviventrit,  BairtI Grecia,  Navarro 114 

263.  Empidvnctx  fiave$eens,  Lawr Quebrada  Honda,  Barranca,  Grecia 115 

264.  CitntopuB  vireu$  (Linn.) 115 

265.  ContopuahoreaU9{^yf.) 115 

266.  Contopus  riehardgoni  <Sw.) San  Jos^,  Failes,  Barranca 115 

207.  Contoput  lugubris,  Lawr Barranca,  Birris,  Dota 115 

26H.  MyiarehuM  erinUtu  (Linn.) 115 

289.  Myiarchus  panameiunSy  Lawr 115 

270.  MyiarehuM  lawrenexi  (Giraud) Angostura,  Sachi,  Pacuare 115 

271 .  MyiarehuM  nigricapiUus,  Cab San  Jos6,  Biurranca,  Grecia 115 

372.  Tyrannus  melaneholieus^  Vieill San  Jos^,  Grecia,  Sacbi,  Barranca 116 

273.  MilwhtM  tyrannuM  (Linn.) San  Jos6 116 

274.  Milvulus  fot/leahu  (Gm.) 116 

COTINGID.S:. 

275.  Tityra  perBonata,  Janl.  ic  Selby San  Josc',  (luiatil,  Barranca 116 

276.  Tityra  albitorquea,  Dnbus Pacuare 110 

277.  Hadrottomus  aglaias  (LafV*.) 118 

278.  Pachyrhamphiu  einereiventrui,  Scl Barranca.  Angostura,  San  Mateo 116 

279.  Piuhyrhamphu*  einnamoMfu$,t.iiWT San  Jost'*,  An;;ostara,  Turrialba,  Tucur- 

riqui   116 

280.  Lipattffvi  koUrythrtu,  Scl Angostura 116 

281.  Lipaxifftu  ru/eserns,  Scl Barranca,  Tucurriqui 118 

282.  Ueteropelma  vercepaeU,  Scl Angostura.  Cervautcs 110 

2M.  I*ipritft  griteirepM,  Salv Tucurri<|ui 116 

'2M.  JSpra  mentalii,  Scl Angostura,  Paiz,  Tu<*urrit|ui 116 

•>.'».  I*ipra  leiieorrhoa,  Scl Cervantes,  Angostura,  Guiatil 110 

2X0.  Chiroxiphia  linearis,  Bonap Sun  Mateo,  El  Ik  rilla,  Grwia 110 

2«7.  Chiromachirri*  eandei  (Parzud.) Turrialba,  Augostura 117 

LW.  Cotinga  amabilis,  (}ould Sun  Jos«'« 117 

JK9.  Querula  eruenta  (B<Hld.) An^jostuni.  l*ayua 117 

2SK>.  Carjmdfcte*  nitidus,  Salv Tucurriqui 117 

291.  ChaKmnrhynchus  triearuneulattm,  J .  Si.  K. 

Vemyuix San  Jose,  Dota,  Cervantes,  Turrialba 117 

292.  (VffhaUtpteni*  glabricoUit,  ( 1  ould San  .Joh^*.  A  ngostura.  Dot4» 117 

MOMOTID.K. 

293.  Momottu  inartii,  Spix Pacnan^ 117 

2W.  Momotus  lessoni,  Ia'sh San  Jos^\  San  f'arlos.  Dota,  (Jrccia 117 

295.  Prionirhynrhug  platyrhynehus,  Leailb. . .  Atiro,  Barranca,  Anjfo.Mtura 117 

296.  Eumomota  mtpereHiarin  ( Jard.  &  Sclb.) 117 

ALCEDlNlD.li:. 

2»7.  CeryU  tor'ixiata  (Linn.) 117 

298.  OryU  amazona  (Lath.) 1 IH 

299.  Oryle  alryon  (Linn.) Navarro,  Caturgo 1 IH 

300.  Crryle  eabaniti  (Tsch.) San  Johi'.  San  Carlos,  Catargo IIH 

JWl.  OeryU  tupereiliota  (Linn.) 11>* 

GALm'LID.K. 
MB.  G^Umla  melanoyenia,  S«l Payua.  San  ( 'arlos.  Turrialba 118 
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.  Lawkbsck.  fiEoHiJi'.  N.— Coiitiniicd, 

KUCCONIU*, 

..PaoilMn,  BniUfl 

...AnKuitDnL&vta 

..SuUatM... 


M3.  XiUatojitBa  tmt-paeii,  act 

aoi,  Italiicapiila  inamata  (Un  Bi»4 
au,  UalacnpHlaaiiMHttnttii,  Caii.. 

3tie,  JKiwuaiMnutHO.  St'l 


TaOGONlDi. 


Tnnan  ptifUa.  Gtmld.. Data. Turri«Iba, San  Jok .... 

TroSBn  raiigatut.  Qanlil.- S«d  Hsl«D,Tiirrlft]ltt,IltrTla,R«n  Jon 

Troi/tm  BuroiUiiwintfw.  CnnW Barrmiui - 

Tngon  UutUfif,  Cab Angnatunk  GniitU,  FatnarB^  BuraM 

Troffon  eoneinnut,  Lhwr San  Juiui - • 

Tngvn  nuMtrna,  Gould Anfiiiatun.  Tncnrrlqul 

JYagon  doUirotw,  Salv San  Mataa 

7*1-09011  bairtlii,  u.a Saa  Haieo - ^ 

nno,  Do  la  LlavH 


UAI'RIMtJLGID^. 

..San  Jai«... 


SIB.  .VyselUuiJinHaifinwii  IRui.) 
m.  CUvrdiOabnMiatitutllioi. 
118.  diBrdtUatamriiLaiir Bl  Rio TIrlbl . . 


, .  .8an  Joiii.  AsgoiiDn. . , 


IIO.  Xnel!drviniu  albicuUU  (Uiu.) 

TKtIC 

32i,  Evtiix4rM  fl'jirila  (LiiddigM) Tacnrriijiil . , 

3M.  lilaturit  nctiri  iBoure.) - 

Mil.  ainiuit  dfirui,  Lairr 

U».  PhatkcnUiil-nffiiuMtllMaam 

33tt.  /Vlinarad  •ulnlpU  (Bxiii 

337.  Campi/lopUiTu  htmarumnt  lUebt.) 

3W.  PhanelmaeuvifrU'DKlmU.MBavn-.i  ...CnUnririiMra... 

S30.  KviiKM  ipt»laM(${L»wi.t RaDubo  KwUmdo 

XW.  LaiitpomiM yrtcBttH  (Lim.) ....Gulf  uf  }I[aofB.. 

331.  Lampomit  Trtngtifntii,  Gmild - 

XU.  DanifrralvilQnciinnaaK.vt  Mula.M.-.Ccrmntn 

33y.  <7*al«bura  (MlaninT*o«,  Siilv.<C.  Mi-mi- 

oli,  Lanr.) AnKoalnra.  Pmni 

S34,  OdalytiiraiMHnc,  llnuld Booudal  Ton.. 

XJA.  ifiliadujii  jacHjo.  Ooiild  (tmnrf,Lawr.J.An(Mtim.Jilla, 
rinmid  Mniufa.  Ilnuld AoBDBtun.  Tnni 

L  fV«rf(ii]7a<'WlUnr«<Uni),) 

*.  JfiDTMiUra  aUtwonmnta  (Lawr.) 

).  ifimicAini  jMiviroiMf  (Lawr.J .,_ AntioaMn 

).  XokMui  nmnni  (Bonrc. J 

I.  Trofhilut  cahib'ii,  Linn.. 

!.  StUtrpkmv itintiaa,  OouW VarrMca.  Carvanwa,  LaaOncfBdaO 


1.  Sair  .. 


taMinmlrtf;  -Guiild 


..Ttluwdrl^UrKD 

..Dnta,  Ijm CruMB da CjudidariB. .. 
..LaUuidrlarla,  Vtdma  Vraan.... 
.La  Cindelaria.  Saa  J<M»,Taliian  Tiw 


Mmpyrd  Ittuaijiit,  (lould . . 
OmptratfmilfUta,  Sal*  ... 
Ornifiura  roUHavm.  !*iilv,   ( 


1.  frUmpiimt  fnantti'i  1 
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355.  HeUomaaUr  paUidieepi,  Gould Golf  of  Nicoya 1*28 

35<(.  HeUomoBter  •elotert,  Cabanu San  Joa6.  Angostura 126. 127 

357.  Pjfrrhopheena  rieferi  (Boiirc.) San  Jom^.  Angoatara,  Catargo 127 

358.  Erythronota  edtcardi  ( I>elatt.  et  Bourc.) 127 

350.  SaueerottiawtfphUe (^owrc. ){nemiithylaea 

hofmanni.  f 'ab.) San  J<»i',  Dota 127 

360.  Eupherusa  eximia  (Delatt.) Cervantes,  Barranca 127 

381.  Euphrrtt$a  ehionura  (Gould) I)ota 127 

362.  Eupherusa  eupreierps,  Lawr Barranca 127 

363.  Eupkerusa  uigriverUi-i*.  Lawr 127 

364.  Chryntronia  elieice  (Boun\  et  Muls.) 128 

3K.  Juliamyia  tyj/tra,  Bonap 128 

36fi.  Datnophila  amabilut  (Gould) Paruaro 128 

367.  Sapphironia  eieruleigularia  (Gould) 128 

368.  CMonilampin  Molvini,  Cab San  Jo.<*^« 128 

369.  ChloroMtUbon  a*niniliii.  IjSlwt Cartago 128 

crrrLii).*:. 

370.  Crotophaga  mteiroKtrU,  Sw San  Jo»^» 128 

371.  DnymttOK-fyx  phcuianrllua  (Spix) 128 

372.  JHploptmis  ntevius  (Linn.) Guiatil,  San  Mateo 128 

373.  Piaya  wehleri.  Ik>nap San  Jose.  AugtMtura 128 

374.  Morocoecjfx  erythropygia  (Iashh.) Paeaea 128 

37.'>.  Coceyzus  americanuti  ( Linn.) 128 

376.  CoccyzvM  erythrophthahnui$  (  WiIh.) liurrauca 128 

KAMPHASTID.I-:. 

377.  EamphtutoM  torani,  Vieill Angosturn.  San  CarloH,  Turrialba 128 

378.  Eamphastos  approximans,  Cab San  Jo86,  Au«;oHtnra.  Dota,  (Jreeia 128, 129 

37\».  PUroglowus  torquatu*  (Gm.) .-Vngostura,  Turrialba 129 

380.  PUrogloinnufrantzii,  Cab Siin  Jo»6,  Angostura 129 

381.  Selnidera  gpfctttbilix,  Cassin 129 

382.  A  ulac'trhamphus  ecentUigularis,  Gould . .  Barranca,  Dota.  Turrialba 129 

CAPITOMIU:. 

383.  Cajfito  bonreirri  ( Lafr.) liarranca,  Turrialba 130 

3*<4.  i'rtpito  hartlaubi  (Lafr.) Iiarmn<a  i:U) 

3j*5.  Trtragonopg/rautzii,  ^'\ San  Jt>se,  C<*rvant««8,  Navarro.  Birris.  La 

Paliiia \'M) 

riCID.K. 

386.  i'ainjttphUun  guatemalrnsiti  (Hartl.) San  Jose,  Ani{0.sturii,  ( Jreeia VMi 

3K7.  I}rytteopHs  xcapulnrin  ( Vi«;or») i;{0 

;p*8.  JHrux  jardinii,  Malb Sau  .Jos«'*,  r»TvauteH.  Birris \'M) 

3H9.  /*i>tM  harrUii,  And 1:10 

300.  Crlrun  eastaneuu  (Wajrl.) Vujrcwtiini.  Turrialba 1:H) 

391.  ChUtroittfrprx  olraginxti  ( Licit t.) Barranca,  Turrialba i:tl 

39y.  i'/doronerpfn  i/ucatanenKiH  (Cabot)  {iim- 

pltgial'm.  Cab.) Turrialba,  Barranca IIJI 

•J9;i.  Mrlnnerj>fg fonniciroruH  (Sw.) San  AuM\  Barranca,  Dota,  liirris i:Jl 

''V»\.  Crnturuu  Uoffmaniii,  Vdh .*^an  .lose,  ( JnM-ia  . .  .f i:{l 

39r».  C^nttintg    gtriiii    (Tenim.)    {jnn-lwrani. 

Malb.) San  .loMr i:{l 

PSITTACID.K. 

306.  Hitiaee  marno  (Linn.j Lo«  An<uios i:il 

397.  ,Vi7to<v  im7*/arw  (Linn.)    Barba   i:H 

,  Brotogeris  tari  Him.) (i nil' of  Nicoya I'.tl 

.  Vonunu petzii  (S(>ibl.) San  Jose,  Sachi.  Juan i;n 

Otnurut  kofmanni,  Cnh Anuostura.  FrailcH.  Navarro 131 

pvlvenUrnta  Hhu.) Ccrvantts lai 

'*t9iridig«nali*,(:a»nm San  Jom- i:il 
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403.  Chry8oti»  (MifronSf  Spamu IlcHraonte,  Nicoya 131 

404.  Pioniu*  aeniiit  (Spix) San  Joa6,  Barrauca 131 

405.  PitmiuM  kfeinatotig,  Scl Pacuare 131 

STRIGID^. 

406.  Olaueidiutn  gnotna,  Wugl San  Joh^ 132 

407.  Syrnium pentpUillatum  (Lnth.) Lo8  Anonos 132 

40S.  Symiuin  virgatwn,  CoHHiu Dota 1**2 

409.  fH-ealta  nigrolhieata,  Scl San  Jo86 132 

410.  Bubo  rirginianuji  (Gm.) San  Jo84' 132 

411.  ficopt  brasilianus  (Gm.)  (eholiba,  Vieill.)  .San  JohO 132 

412.  Seops  nudii>eit  ( Vioill. ) 132 

41."i.  Lophoxtrix  ttricklaiuH,  Scl.  6c  Sulv San  Jo»6 132 

414.  Strix  pfrlata,  l.irlit  San  Jo«^ 132 

FALCJONII)^:. 

4ir>.  ]\tlyboni/t  auduboni,  CuHsin San  Ju8« 132 

410.  Ufyeter  aniericauus  (llotld.) &in  Jo«6 132 

417.  Uetpttotheres  cachinnanM  (Linn.) 132 

41K.  Spizaetiut  ornatus  (Daud.) San  Joa^,  La  Palma,  Juan 132 

419.  Spimrttis  ty  ran  nun  (Max.) 132 

420.  Spizaetuit  inrlattolrtieuit  ( Vulll.) La  Palma 132, 133 

421 .  rruhitinga  zon ura  (Shaw) San  Jose 133 

422.  Vrubitinga  anthraeina  (XitZMcU) S;in  Jo.h6,  AngOHtnra 133 

•;2;i.  Itutfo  borealin  var.  montanxut,  Niitt San  Jom6,  Loh  Tabacalea 133 

424.  liutro  pfunsylvaniruM  ( Wils.) San  Joa^.  Angostura 133 

425.  Itutro  rrythronotu!*  (King) San  Jose,  San  Antiinio 133 

420.  Itutt'o  albnnotatus,  Kaup.  ? San  Jo«6 * 133 

427.  ItufetfuliinnoMis,  S<-1 La  Palma 133 

42*<.  Lfueoptetnit  itfmiplumbru^,  Lawr 133 

421».  Lmeoptfniit princtpM,  Scl Tucurriqui 133 

4:10.  Astunna  nitida  ( Lath.) Gulf  of  Nicoya 133. 134 

4:M .  Asturina  vmintirostris  (Gni.) Juan.  Sttn  Jo.s(',  Turri.ilba 134 

4'Vl.  Micraxtur  ttnnitoniuatuji  {V'u'iW.) Las  fnicea  de  ('andclaria.   Kancho  Ko- 

dondo 134 

4'M\.  A *'cipitrt/t4.scit,s  (Gni.) Kl  Mojtm I'U 

4;W.  Acciintrr  pili'atu^  (Max.) San  Jos^,  l>*>ta,  Turrialba 134 

4115.  .1  «'ri//i7i'r  r«>o/*rri.  Iltuiap El  Mojon 134 

4^10.   TimntHcutnt  •tjxir.'v.iii'c  (Linn.) S;in  Joa6 134 

4117.   iffif'otriinchi.t  cidumbariu v  ( Linn. ) Sjin  Joso   134 

4:W.   HypotHoi-rhijt  d^irolnirut  (IVnini.) I^i  PiUma 134 

43i».  i'umindif  cayrnnnixis  {{\ni.) GulfofNiooya 134 

440.  <Vmuji.'i«  uitiijiatti'i  ('rcnuii.) San  Jocm* 134 

441.  Ikusthramux  sturiahili':  (\'iv\\\.)     GulfofXicoya l^M 

442.  f7€i#»oiuV«/Mmiru*  (V ioill.)     Ilirris 134 

44^1.  <V»rM*  hudxiutiut  (Linn.) San  Jt»««» 134 

vri.rrKio.K. 

444.  <iy/»»i»rAiit  ;hi;ki  (Linn.) Gulf  of  Xirt>ya 134 

tMlLl'MlUn.K 

445.  r/W«»n»<nrtf  /»irin».«rri«  (W*a;:l.k B:itT.u»oa.  I>»»la 134,135 

441;.  C 'do rttr na <  olhili, tf^it  {Ktr.\\^ Kancho  Ivt-<t(»nd<».«l nan 135 

147.  f 'A^n^•♦'l^f^<  •ji.»'«»*i».'f."it.  S*l 135 

44.»'  f'.'./onwmi.*  .'u.'tijui.**^.  n.  A  l>ota 135 

440.  <.'r.«/."y.N».»  mi».ir«iint  \Linn.>  .  ..   .Vnptstura  135 

4,V.  (l'«N7l-1/!^>'*  <><*'•  ivitfcr.  L:)wr Vng»V4tura 135 

4M.  <^V^»/l•y;^"»  »*o^fu»-icrii>i«.  n.  s« 138 

4.VJ.  fi**i»/ry;Mtn  •NrriiJ, iVv|»».  n.  s lVr\ant«>«i 138,137 

4.V».  t.rf>tvf*tiitn  ivriv*i«#jr«.  lUtnap      San  JcMtf .  Barraaca.  Pota 117 

4M.  l^i^U*f»Hia  ciiJtnMM.  Ijiwr  San  J«Mf .  Tarvrrlqai 117 

4\\.  l.rf*ft*f*Mm  ri**ftri^  n.  i*. Navarro 117.  U8 

45*.  iyffitttm  timtrms  Trmm lMf«CIIla«orm....».— ttHtti 
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457.  Peristera  mcndetura,  Bonai> BirrU 139 

458.  OhaNUKjtfiia  pcuserina  (Liiiu.) San  Jo86,  Catargo I'.iQ 

459.  Chamapelia  ruftpennix,  Gray San  Jo86 lliQ 

460.  Melopelia  leucoptera  (Linn.) San  Jo86 139 

461.  Zenaidura  earolinetisif  ( Linn.) Volcan  Yrazu,  San  Joae 139 

462.  PenHopt-  purpura^cenx,  Wagl Barranca,  Angostura,  La  Pahna 139 

463.  Chaintr petes  uiiieolor,  Salv La  Palma,  Kancho  Kcdoudo 139 

4W.  Ortalida  polioeephcUa,  Wagl San  Joa6,  Turrialba,  La  Talma 139 

CKACID^. 

465.  Crax  f/lobieera,  Linn San  Job6 139 

PERDICIDiE. 

466.  Ortjfx  leylandi,  Moore San  Jot»^,  Barranca 139, 140 

467.  Dendrortyx  leueophrys,  Gould 1)ota,  La»  (.'rucen  dc  Candelaria 140 

468.  Odontophonui  gtUlatuH,  Gould Dota 140 

469.  OdoiUophoru^  veragufiutis,  Gould Uota,  Barranca,  Las  Cruct'H  <l«  Candelaria  140 

470.  Odontnphorufi  leucolfeinun,  Salv San  Jo»6 140 

471.  Odontophonut  melanotic,  Salv Tucurriqui 140 

CRYPTURID.T-:. 

472.  Tinatnua  robttstu*,  i^'\ San  Jo.so,  Sun  Carhm 140 

473.  Tinamtu/ranUii,  n.  s (X-rvautfH 140, 141 

474.  Vrypturus  MoUcei  (lionap.) San  .Joso 141 

CIIAKADRIIl).*:. 

476.  Vharcuiriyi*  virginicux,  Horok 141 

476.  AeyitUitis  voajerus  ( Liun.) 141 

JIAEMATOPODID.K. 

477.  llaematojfwt  palliatiut,  Teinni 141 

SC'OLOPACID.K. 

47^.  tiallinatjo  irilHoni  (Tenini.) 141 

479.  ifaciinhamphtiH  geoUtpaceuft  (S«i\ ) 141 

4W).  (iambrtta  jiacipex  (Gni.) Sun  Jo.h«'' 141 

481.  Oambetta  mrianoleticn  (Gni.) San  .Jose 141 

4^.  lihyacophUlut  MolUaritis  (WWa.) San  Jost- 141 

483.  TritKjoidejt  maeitlarius  ( Linn.) 142 

484.  Aetituruit  bart rain ius  {WUh.) 142 

TAXTALID.K. 
4^5.  Jhin  alba  (Linn.) (lulf  of  N koya 142 

TLATALEID/K. 
4'<6.  riataUa  ajaja,  Linn 142 

('ANX'HOMIl).K. 

4*<7.  i'aueroma  coehUaria,  Linn Uio  (iiandt; 112 

AKDKID.K. 

4KH.  Itnnifijretta  Iwlnrieiana  (W  Ks 142 

4H9.  (Sarzctta  eandulissima  (Jaccjuin) 1  •- 

490.  HerodioM  egrrtta  (Gni.) !•*- 

481.  Butorides  vireaeenn  ( Linn      *^- 

ArAt^h^r^iw  LlDD t.r-r ^""^ **^ 


46         BULLETIN   NO.  40,  UNITED   STATES  NATIONAL   MUSEUM. 

1868.  Lawrence,  GEORciK  N. — ContiinuHl.  Paga 

4W.  Florula  cmrtOa  (Linn.) 142 

494.  Tigri9oma  cahaniiti,  Hoiiic San  CarloB 143 

405.  Huripyga  major,  IlHrtl Angostura 142 

RALLIDJE. 

496.  Vorzana  aUiigularin  (I^wr.) Gulf  of  Nicoya 142 

497.  Aramide$  eayenuenKin  (Gra.) Santa  Ana 143 

498.  Ffdita  ainerieatta,  Gni San  Antonio 143 

ANAT1DJ5. 

499.  Dentlrocytjna  autumnalUt  (Linn.) (tulf  of  Nicoya 143 

500.  Dafilaacvta  (Linn.) San  Jtm^ 143 

noi.  Qtierq^irdula  diiteort  (Linn.) San  Joa6 143 

502.  FtiUx  ajfinU  (Forstor) San  Antonio 143 

PU)TI1)J5. 
50.').  Plofwi  anhinga,  Linn ( tulf  of  Nicoya 143 

PODICiriD.B. 
504.  rodilymbus  dominictu  (Linn.) Dota 144 

Appendix. 

TYRANXIDiK. 

50r>.  PogmwtrifeuM  !  zeledoni,  n.  » I)ota,  Barranca 144,145 

500.  Lophornis  hrUnce  (DvXaiX .) 145 

507.  KUxis  guimcti  ( Hourc.  ct  MiiIh.) 145 

PSITTACIDiE. 

.'lOH.  ChrysotU  atinpalliata,  L^hh Sjmi  Johc 145 

509.  Chryttoti* giiateiiialcr,  Ilurtl ( Vrvanten 145 

FALCX)NIDJ':. 

r>10.   Harptfia  ilrHntctor  { Liini . ) Siin  Jow'? 145 

51 1 .  IjeueopternU  ticmiplumbe'is,  I^awr 145 

Notes. 

VI.  TtinhiM  ohs(»irtfis 145 

152.  I'yrgijunna  AiVwrn  ( /*.  rahaniid) 145 

IHl.  OxyrhynehuM flammierpg ((). fraUr)    145, 146 

1H7.  DfndruciAapteM  m ultixtriyaftit  ( />.  jniuctiroUi*) 146 

24H.  lihynchttcyclu *  ^ulphurf'^cen*  ( li.  cinereicvpH) 146 

IJOrt.  Monatia  prrunmi  { M.  yramiior) 146 

:i21 .  EvtoxereM  a«juUa  ( K.  Milrini) 146 

:J00.  Evphfntxa  cximia  ( K.  cgirgia) 146, 147 

4.10.  .1  :fturina  nitida  (A .  playiata)     147. 148 

452.  iifotryyoH  ctrrtiU'icvps  {<i.  chiriijuemiM) 146,148 

54. 

18<>?<.  Lawkknck.  (iKoitiiK  N.  DoHrriptiniisof  Soven  Now  SpcoieH of  Aiuerioan  Birds 
from  varioiiH  localitit's,  with  a  note  on  Zonotrirhia  mehinotiH.  By  Q^o.  N. 
La wrtiu e.     x '*'"'•  -^''«''- -^'«'-  ^'«-  I'hila,    Vol. XX,  1868, pp.  358-361  and 429, 


1.  Itrndnrtn  eapitalijt,  n.  s BarbtdlMi 

2.  Tachyphonw  atrieapiUuty  n.  ■ Itland  af  TMaltoi. 

3.  i/vi'ralwt/ortiroftrU^n.B 

4.  ThamnofkUu9  wirff^im^  a.  r 
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5.  Kk^nehoeffclHS  nutrffinattttt,  u.  h Lion  llill.  uoar  Aspinwall,  Paiianiii 429 

ft.  IHpra  t  einnamoinea.  n.  h Thn  Upper  Amason 429 

7.  Uarpagtu /aiteiatu\  u.  rt Guatemala 429, 430 

NoTK. 
K.  Zonotriehia  tn^lanotis:.- Harmophila  fi^elatwtis 430 

55. 

18ft».  Lawhkxce,  GkoR(}K  N.     List  of  binlH  iuhabitiiig  tlif  Park  (Now  York  Central 
Park).     <^Twelfth  Annnal  Report  of  the  Board  of  Commissioners  of  the  Central 
Park,  for  the  year  ending  December  31,  1868,  jip.  114-124. 
Mr.  Lawrenrt*  hen*  Ih  authority  Himply  for  the  nomenclature. 

KALCONIDiE. 

Page. 

1.  Hjfpotrutrvhiii  eolumbaritut  (Linn.) 114 

2.  Tinnuneuhu  tiparveriun  (Linn.) 114 

3.  AcdpiUr  eooperi  (Hon.) 114 

4.  A  ctipiUr  fu»eu$  (Gm.) 1 14 

5.  Bttteo  borealis  (Gm.) 114 

6.  BuUo  linratu*  (Gm.) 1 14 

7.  Halia'ftiu  letieoeejthaltu  { Linn.) 114 

8.  Pandum  earolinetiHs  (Gm.) 114 

STRIGID^. 

9.  Bubo  virginiantti  (Gm.) 115 

10.  Scop$  ano  (Linn.) 115 

11.  Otu9  wilBonianu*  (I^eiw.) 115 

12.  Brachyotim  etuuinii  (Brewer) 115 

13.  Stfctea  nivea  ( Daud.) 115 

C'UCULIUiK. 

14.  CoeeygiM  americanu*  (Linn.) 115 

l.'».  Coceygus  erythropthalmux  (WilH.) 115 

PICIIhf:. 

16.  IHnut  pftbMcens,  lAnn 115 

17.  SphyrapicttM  varitm  (Linn.) 115 

18.  Mflanerpf*  erythrocephalwt  ( Linu.) 115 

19.  Colaptts  auratun  (Linn.) 115 

TI10('IIILID/E. 

20.  TrorhUuJi  eolubrin.  Linn 115 

CYPSELII).*. 

21.  (-hcttura  jtelanffia  (Liuu.) 116 

(•APRIMUL(rII).«. 

22.  Aiitrotttninus  rori/enm  (Wiln.) 1  Hi 

2:j.  Chordeiles  popetiu  ( Vieill.) 116 

ALCKDINID.K. 

24.  Orylt  alcyon  (Linn.) 110 

T  YUAN  MIKE. 

25.  TyrannutearoUnensut  (lAun.) 116 

26.  MyiarrhM  erinitw  {Uhb.) 116 

27.  Empidiasfwcus  (Linn.) 110 

IB.  OonUpua  viren*  (Linn.) 116 

li.  Empid^nax  minimuM,  Bd 110 

MiJtoyMMiM/avJVtffUrif.  IM 110 
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TUKDID^. 

Page. 

31.  Turdua  mustflintu,  Gui 116 

32.  Turdtu  pallaait  iVAh.) 116 

33.  Turdu£  twainsotii,  Cab 117 

34.  TurduB  miffratoriuB^  hinu 117 

SAXICOLII)^. 
36.  .SiaJia  *iaiw( Liuii.)  117 

SYLVIIDiE. 

36.  Eegultu  calendula  (Linn.) 117 

37.  Eegulus  satrapa,  Licht 117 

MOTACILLIDJ^:. 

38.  Anthujt  ludovicianujt  (Gni.) 117 

SYLVICOLID.*:. 

39.  MnioHlta  varia  (Linn.) 117 

40.  Parula  americaiwi  (Linn.) 117 

41.  Geothltfpis  trichajf  {Liiin.) 117 

42.  Jetena  viridU  (Gm.) 117 

43.  Helminthojthaijn  pinu*  (Linn.) 117 

44.  ilflminthophaga  chrynoptera  (Linn.) 117 

45.  Sfiurwt  aurocapiUuM  (Linn.) 117 

46.  SeiuntJi  novfborae^nitui  (Linn.) 118 

47.  Sriuntsi  ludorieiauujt  (AmL) 118 

48.  Ifrndroiea  caimdrtuifi  (Linn.) 118 

49.  Dtndroiea  hlackburnio!  (Gm.) 118 

50.  Dendroira  castniira  (Wils.) IIK 

51.  Drndroica  pniitjtfflraiiira  (Linn.)    118 

52.  /V*if/r«irfi  striata  ( F(»r»t.) 118 

5;i.   Drndroira  tr/ttira  (( Ini.) 1 IH 

M.   I>riidroicn  marulnsa  (Gm.) 118 

.•Wi.   Drndroira  tiijrinn  (Gni .) 118 

56.  /Vii«/n»i>a  diivnlor  ( Vit  ill.) 118 

57.  Mi/iwliuctf9  inifratusf  ((«n».) 118 

58.  Srtophaim  niticiUa  { Liun.) 118 

TAXAGKll)-*:. 

59.  /'»/rrt»i;m  mhni  (Linn.) 118 

H I  lU' MUX  I !».»:. 

60.  ilinindo  hormtruw.  lUtrtrnni 118 

61 .  Himndo  hifitlor,  V  ioill 118 

62.  ( W.vir  rifHu-ia  (Linn.) 119 

63.  l^riMm**  |»Hi*jiMivii  »l.inn.» 119 

VMPKLIP.K. 

04.   Amf*rlix  ivi/mimmn  tVi««iU.» 119 

LAN  1 1  U.K. 
fV^.   fiW/yriit  ^«»»Vl^»^<  tVit'illJ 119 

VIKKONin.K. 

lift.    Vim^itw/rM  «>/i«*f«<v«i  iLiunt  .  , ..119 

67.   Virtttmitri^i  fUm  \\M\\,\ Itt 

6*.  riiY0  Hp9^9mnntfmia  <U«i.^ tlf 

M,  Yirt^  wMiriM (W|l9^.«.«,.,,«, , •«.««.••••« «••••• Ul 
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TURDIDiB. 

Pago. 

70.  Mimus  pdygloUwf  (Linn.) « 110 

71 .  Oaleoicoptea  caroUnenHa  (Linn. ) 110 

72.  Harporhyikehusrvfua(Lian.) 110 

TROGLODYTID2E. 

73.  Troglodytes  aedon,  Vieill 110 

74.  Troglodfftes  hyemalis  {WUb.) 120 

CERTHIID^. 

75.  Certhia  amerieana,  Bon 130 

PARIDA. 

70  Lophophanes  tricolor  (Linn.) 120 

77.  Parus  €UrieapiUtu,  Linn 120 

78.  SiUa  caroUnentis.  Gm 120 

70.  8Uta  eanadmti$,  Linn 120 

ALAUDID^. 

M.  Alatuia  arvenHs  (Linn.) 120 

FRINGILLID^. 

81.  Carpod€Kus  purpureu9  (Gm.) 120 

82.  ChrytomitrU  tri$Ha  {Unn.) 120 

83.  ^ffiothuM  Unaria  {Linn.) 120 

84.  PUetrophatua  nivalis  (Linn.) 120 

85.  Cotumiculus  passeriniu  ( Wila.) 120 

86.  Zonotriehia  leueophrys  (Forst.) 120 

87 .  Zonotriehia  aUrieoUis  (Gm . ) 120 

88.  Juneo  hyemalis  (Linn.) 121 

80.  fierinus  eanaria  (Linn.) 121 

90.  SpizeOa  monticola  (Gra. ) 121 

91.  SpizcUa  jnuiUa  ( Wila.) 121 

02.  Spuella  socialis  ( Wils.) 121 

03.  Melotpiza  melodia  (Wils.) 121 

04.  Melogpiza  palustris  (Wil«.) 121 

as.  PassereUa  iliaea  (Merr.) 121 

96.  Paster  doinesticus  (Linn.) 121 

97.  Eurpiza  amerieana  (Gm.) 121 

98.  Cyanospiza  eyanea  (Linu.) 121 

ICTERID/E. 

99.  Dolichonyx  oryzivorus  (Linn.) 121 

100.  Molothrus  peeoris  (dm.) 121 

101.  Agelaius  phcenieeux  (Linn.) 122 

102.  Stumella  magna  (Liuii.) 122 

103.  Icterus  ttpurius  (Liun.) 122 

104.  Icterus  baltimore  (Linn.) 122 

105.  Scolecophagus  ferruginen^  (Om  J 122 

106.  Quisealus purpnreus  (Bartnun) 122 

CORVIDiK. 

107.  Corvus  americanus^  And 122 

108.  Cyanoeitta  eristata  (Linn.)    122 

COLrMBIDiE. 

109.  Eetopistes  migratoria  (Linn.) 122 

110.  Zenaidura  carolinenHs  (Linn.) 122 

TETR^VONIDiF.. 
UL  B&nam  umbeUus  (Linn.) , , IQ 

3nU,  40,  N.  M, — t 
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PERDICIDiE. 

P 

112.  Ortyx  viryinianua  <Linii.) 


ARDEIDJ!. 


113.  Ardetta  exUit  (Gm.) 

114.  Botaurus  lentiginotun,  Steph 

115.  Butorides  virescent  (Linn.)  . . 

116.  Nyctiardea  gardeni  (Gm.) 


CHARADRIIDiE. 


117.  Charadriut  virginieuf,  Borck. . . 

118.  JEffialites  vociferus  {Linn.) 

119.  Philokela  minor  (Gm.) 

120.  GaUinago  vnlsonii  (Tcmm.) 

121.  Rhyctcophilits  solitarius  {WHs.) . 
^22.  Tringoides  maeuiariu*  (Linn.) . . 


RALLID^. 


123.  KaUua  virginiantu^  Linn 

124.  Fuliea  ainerieana,  Gm. . . 


ANATID^. 


125.  A nas  howhat,  Linn , 

126.  Aix  sporum  (Linn. ) 

127.  Bueephala  aWeola  (Linn.) 

LARIDiE. 

128.  Lartu  marinus.  Linn 

C'OLYMBID.i-:. 

129.  Colytnlm^  torquatun,  Hmnn 

56. 

1869.  Lawrence,  Georc^.e  N.    List  of  a  Collection  of  Birds  from  Northom  Yuca 

By  Geo.  N.  La^v^uK•<^     Kead  May  lOtb,  1869.     <.^wii.  Lye.  Xat,  Hist.  N 

Vol.  IX,  1870,  pp.  198-210;  pp.  198-204  issued  in  No.  6,  May,  1869,  and  pp.  1 

210  in  No.  7,  June,  1869. 

TURDID^ 

P 

1.  Tardus  grat/i.  Ik)nap 

2.  Mimtu  graeilit.  (!ab 

TROGLODYTID^E 

3.  Campylnrhynchu*  rntttatuf,  ImIt 

4.  Thiyothonis  aUnnucha  (C'alM>t) 

5.  Troglodytes  intfnnedius.  Cab , 

SYLVIIDJ?. 

6.  Poliojttila  errrvlea  (Linn.) 

SYLVICOLTDiK. 

7.  Parula  americana  (Linn.) 

8.  Protonotaria  eitrea  (RiMid.) 

9.  lldmither^uvtrtniroruM  (Gm.) 

10.  Dendnrra  penntyhaniea  (Linn.) 

11.  Dendntca  ctrrulra  (Wils.) 

13.  Dfndrtfea  csttiva  (Gm.) 
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13.  Dendrceea  vteiUoti,  Ca»»in 20C 

14.  Dendratea  dominica  (Linn.) 200 

15.  Seiurus  auricajriUut  <LlDn.) 200 

16.  Sfiunm  novtboraeensU  (Gin.) 200 

17.  aeothlffpis  triehas  (Limi.) 200 

18.  Geothlypis  polioeephala,  Balrd 200 

19.  Jeteria  virens  (Linn.) 200 

20.  MyiodioeUs  mitratua  (Gm.) 200 

HIRUNDINID^. 

21.  SUlgidopteryx/utvipennia  i^h) 200 

VIREONID*. 

22.  CyehUfrU  Haviventris,  Lafr 290 

TANAOKID/E. 

23.  Eupkonia  ajfinu  (Les«.) 200 

24.  SaUator  atrieep§,  Leiw 200 

25.  SaUator  grandii,  Licht 200 

TKINGILLIDiK. 

26.  HedynUUt  ludoviciantu  (Linn.) 200 

27.  Guiraca  eanrulea  (Linn.) 200 

28.  CardinalU  virginiantu  (Linn.) 201 

29.  Volatiniajacarina  (Linn.) 201 

30.  Phonipara  ptuiUa  (Sw.) 201 

31.  Cyauotpiza  eyanea  (Linn.) 201 

32.  Cyanospiza  eirit  (Linn.) 201 

33.  Embemaffra  rufivirrata  Lawr 201 

COUVlDiE. 

34.  CyanociMa  erassirostru,  Bonap 201 

35.  Vyanocorax  Iticttiosiu  (Losh.) 201 

DKNDROCOLAPTII)^:. 

36.  Deiuirornig  ebumeirostrit  {Less.) 201 

F()kmi(;arid^:. 

37.  ThatnnophUus  ajfinis,  ( 'al».  et  Hein 201 

TYRANNIl)/K. 

38.  Camptosoma  imberbe^  Scl 201 

89.  Elainfa  plaeeng,  S*:l 201 

40.  MyiozrUtes  texeiurit  ((iiraiul) 201 

41 .  Rhynchocyelut  einereiceps,  S<'1 201 

42.  IHtauguit  derbianua  (Kaup) 201 

43.  Megarhynchut  inericanun  ( Lafr.) 201 

44.  Mu»cirvra  mexicana,  S<1 201 

45.  Pyrorephalus  mexicantis.  Si-1 201 

46.  Empidonax  traiUii  (And.) 201 

17.  Contopug  tehottii,  n.  a 202 

48.  Myiarehvi  eooperi  (Kaup) 202 

49.  Myiarehus  vi^xieauus  (Kaup) 202, 203 

50.  Myiarehwf  laicreneii  (Giraud) 204 

51.  (iaUoteopUs  earolinennn  (Linn.) 204 

52.  Tyrannu*  satrapa  (Livht.) 204 

COTINGIDiE. 

53.  TUyra  pertonata  (Janl.  Sc  Selb.) 204 

54.  Jfadro9fomu9  aglaug  (Lafr.) ,,...,.,....,..., , jjq^ 
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MOMOTIDiK. 

Page. 

66.  MomotuM  Ussoni,  Less 204 

56.  Eumoirtota  tupereiUari*  (Jard.  &  Selb.) 204 

ALCEDINID^. 

57.  Ceryle  supercilioaa  (Lion.) 204 

CAPRIMULGIDiK. 

58.  Chordfile*  texentis,  Lawr 204 

59.  NycHdromu*  allncoUis  (Gm.) 204 

CYPSELIU^. 
CO.  Cfuttura  vauxii  (Townaf  nd) 204 

TROCHILIDJ-:. 

61.  Pyrrhophoena  einnamotnea  ([..eHs.) 204 

CITCULID^E. 

62.  Crotapha^a  tuleirottrvi,  Sw 205 

63.  Piaya  '.nehleriy  Bonap 2K 

64.  Qeoeoecyx  mexicauns  (Gm.) 205 

PICIDiE. 

65.  Dryoeopiu  teapularijt  (Vigors) 205 

66.  l^eus  acala  m,  Wagl 205 

67.  Sphyropieut  variu*  (Linn.) 206 

68.  Cfnttini*  aJi»front  (&vif.) 205,206 

69.  Oenturus  rxibriventrin,  Sw 306, 207 

PSITTACIDiE. 

70.  Conunit  aztee,  Souau 207 

71 .  ChrygotU  albi/rong,  Spamn 307 

STKIGIDiE. 

72.  OlaucUlium  in/iigeahim  (Toram.) 207 

73.  liubo  virffiniamm  ((rin.) 207 

FALCONIDiE. 

74.  Polyborut  auduboni,  Ca«8 207 

75.  Urvfntiuffa  zonura  (Sliaw) 207 

76.  Buteo  borcalU  var.  inontanug,  Nutt 207 

77.  Butfo  erythronotiut  (King) 207 

78.  Asturiiia  muffiiirosins  (Gm.) 207 

79.  T\nuuncnlu9  9j)arveny4f  (Linu.) 207 

80.  Ilypotriorehis  avrautius  (Gm.) 207 

COLUMBIDJE. 

81 .  Lfptoptila  albifrong,  Itonap 307 

82.  ChamfFjtelia  passerina  (Linn.) 207 

83.  Chamfrprlia  rufipeti m w,  Gray 207 

84.  Melopelin  Icvcnpifra  (Linn.) 207 

85.  Zenaidura  yucntnnnitit.  n.  8 2O7-20Q 

PENELOPID^. 

86.  Ortalida  tnaeeaUi  (Baird) 909 

PERDICIP^.. 
p7.  Ortyx n\gn>gulari9  (Gould) .,. ,.,, ,,..,.  ||| 


« 
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CHAUADRIIDiE. 

Page. 

88.  ^(fiaHUt  voeiferut  (Linn.) 209 

89.  MgialiteM  nivo»u$,  Cafwin  ? 209 

90.  Squatarola  kelvetiea  (Linn.) 210 

H^MATOPODID-ffi. 

91.  HanuUoptu  paUiatus,  Temm 210 

SC0L0PACID2E. 

92.  Oamb€Ua /lacipes  (Gm.) 210 

93.  Oalidria  arenaria  (Linn.) 210 

94 .  LimoM  fedoa  ( Linn . ) 210 

95.  Symphemia  semipalmata  (6m.) 210 

ARDETD-«. 

98.  Demieffretta  ntfa  (Bodd.) 210 

97.  Demisgretta  ludoviciana  (WWn.) 210 

98.  Garzetta  eandidittima  (Qm.) 210 

99.  A rdea  herodiat  (Linn.) 210 

100.  Florida  MertOea  (Linn.) 210 

ANATIDJS. 

101.  Fulix  afinU  (Vonter) 210 

LARIDJC. 

102.  SUma  regia,  Gambel *. 210 

103.  SUma  acujlavida,  Cabot 210 

57. 

1869.  Lawrence,  George  N.  Catalogue  of  Birds  from  Puna  Island,  Gulf  of  Guay- 
aquil, in  the  Musouui  of  the  Smithsonian  Institution,  collected  by  J.  F. 
Reeve,  Esq.  By  Geo.  N.  Lawrence.  Read  May  10th,  1869.  <C^ Ann.  Lye.  Nat. 
Hist.  New  York.  Vol.  ix,  1870.  pp.  234-238;  pp.  234-236  issued  in  No.  7,  June, 
1869;  pp.  237, 238,  in  No.  8,  December,  1869. 

TURDID^. 

Pajw>. 

1.  Turdu*  fftvei,  n.s 234,235 

TROGLODYTID.^. 

2.  Thryothorut  aupereiliariM,  n.s 235 

•SYLVICOLID.T-:. 

3.  Partda  pitiayximi  (Vi«ill.) 238 

TAKAOKID.E. 

4.  Tanagra  cana,  Sw 238 

FORMICARID.E. 
■»,  Thamnophiltu  aJhinuchalU,  S4'l 238 

TYR.\NNn).1<:. 

«.  EuptUottoma  punittum,  Scl 238 

7.  JSirocephaluM  nanu$.  Gonld 238 

8.  Empidonax  grwipeetiu,  n.  r 230. 237 

9.  Oontoptu punmsis.  n.s 237 

10.  MyiarehuM  ph^focfjihahiM,  Scl 237 

11.  lyranntw  melatuholicut,  Vielll 287 
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TROCHILID^. 

12.  Lesbia  amaryUii  (Bonrc.  ot  HiiU.) 237 

13.  MetaUura  qtiUeruis,  Ooulcl 237 

14.  PeUuoptutra  anaU  (Lenft.) 237 

15.  AmcudUa  dumeriU  (Letia.) 237 

CUCULID^. 

16.  Orotophaga  suleirostri*.  Sw 238 

PICIDiE. 

17.  Okloronerpea  eaUonohu  (WaUiTh.) 238 

FALCONID^. 

18.  Uruhitinga  anthraeina  (Nitzsch.) 238 

19.  UrubiHnffa  unicineta  (Temm . ) 238 

CHARADRHD^. 

20.  ^gialUis  iemipalmatua  ( Bon ap. ) 238 

RALLIDiE. 

21.  Parra  intermedia,  Bonap 238 

58. 

1869.  Lawrence,  George  N.  Characters  of  some  New  South  American  Birds,  with 
Notes  on  other  rare  or  little  known  Species.  By  George  N.  Lawrence.  Read 
May  31st,  1869.  <iAnn.  Lye.  Nat,  Hiat.  New  York.  Vol.  ix,  1870,  pp.  265 
-275.     Issued  in  No.  8,  December,  1869. 

Characters. 

Page. 

1 .  Turdiis  ha\ixwett\.  n .  b Pebaa.  Pern 285, 266 

2.  Oehthorea  n(/omarginatti«,  n. » Quito  Valley.  Ecaador 266 

3.  MeeocereuluH  xiropygialis,  n.  b South  America  (Ecuador  ?) 266, 267 

4.  Pogonotriceus  plumbei^rpg.  n.  « Bogota,  New  Granada 267 

5.  Mj/iozeteUf  nifipennig,  n.  h Valencia,  Venezuela J^,  268 

6.  Myiozetetes  inomatu^,  n.  s Valencia,  Venezuela 268 

7.  Legbia  ortoni,  n.  h Quito  Valley,  Ecuador 260,270 

8.  Aeeipiter  nigroplumbetm,  n.  b Quito  Valley,  Ecuador 270. 271 

Notes. 

1.  Icterus  auratug,  Bonap Yn^tan 271-273 

2.  Todirogtrwn  plumbeum  (Gm.) Venezuela 273. 274 

3.  BraehygaJba  lugubrin  (Sw.) Venezuela 274, 276 

59. 

1871.  Lawrence,  Georoe  N.     Descriptions  of  New  Species  of  Birds  from  Mexico, 

Central  America,  and  South  America,  with  a  Note  on  Rallns  lon^rostris. 

By  Geo.  N.  Lawrence.     Read  .January  30th,  1871.     <^Ann.  Lye.  Nat.  Hiat. 

New  York.    Vol.  x,  1874,  pp.  1-21.     Issued  in  Nos.  1-3,  February-March, 

1871. 

Page. 

1.  HarporAyficAiw^Trayffoni,  n.  a.,  Baird,  MS. Socorro  Island.  Mexico 1,2 

2.  CSetoUiorug  cequatorialig,  n.  b Piirbiucha,  Ecuador 3 

8.  Troylodyteg  ingula rig,  n.  a.,  liaird,  MS So4M)rro  Island,  Mex ico 3, 4 

4.  Parula  ingvlaiie,  n.  9 Tres  Marias  Islands.  Mexico 4,5 

6.  Hainophila  eutniehragti^  n.a TochiUu,  TehnantetioOt  Mexico 61,7 

6.  PiyUo  earmani,  n.  a Sooorro  Island,  Masiea....... 7,8 
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7.  Attila  einnainomeuSf  n.  8 Mazatlan,  Mexico H,0 

8.  ToiHrostrum  supereUiarin,  n.  a Venezuela 9, 10 

9.  Elainea  inacUvainii,  n.  h Venezuela 10, 11 

10.  Empidonax  fulvipeetus,  n.  h City  of  Mexico 11 

1 1 .  Trogon  exiiniwt,  n.  h Isthmuti  of  Pannmil 11, 13 

12.  Chloro*Hlbon  earibceus,  u.  h iHlanil  ('ara<;ao 13, 14 

13.  Conunu  holoehlorus  var.  brevipea,  liairtl, 

MS S<»corro  Island,  Mexico 14, 15 

14.  I/eptoptila  banapartii,  n.  a Mexico 15-17 

15.  Zenaidura  graysoui^  Hainl,  MS Socorro  Inland,  Mexico 17, 18 

Note,  Etc. 

16.  RaUtu  lotiffirostris,  Bmldaert Bahia,  Brazil 19,20 

17.  Vir^>9yhna  magister,  Baird,  MS I^lize,  Britiab  Ilonduraa 20, 21 

60. 

187L  Lawrence,  George  N.  Descriptions  of  new  species  of  birds  of  the  families 
Trogloclytidm  and  Tyrannida^.  By  Goo.  N.  Lawrence.  <^Proc,  Avad,  NaU 
Set,  Phila.    Vol.  xxii,  Part  ii,  November  21,  1871,  pp.  233-236. 

TROGLODYTID.'K. 

Page. 

1.  Catherptt  »umiehra«ti,  n.  h Mata  Bejuc4)  (Vera  Cruz),  Mexico 233,234 

TYRANNIDJ5. 

2.  MyiozeUtes  grandis,  n.  » Province  of  Tumbea.  Peru 234 

3.  Empidonax  atrirostris,  u.  h Venezuela  ? 234,235 

4.  Myiarehus  yueatanentis,  u.  a Yucatan 235, 236 

61. 

1871.  Lawrence,  Georoe  N.     Tlie  barnacle  goose.     By  G.  N.  Lawrence.     <T/ie 
American  NaturalUtt.     Vol.  v.  No.  1,  March,  1871,  pp.  10, 11. 

Page. 
1.   Branta  leucopaU  (Becliflt.) Curritm-k  Sound,  North  ('aroliua 10, 11 

62. 

ICTl.  Lawrence,  George  N.     Descriptions  of  three  New  Species  of  American  Birds, 

with  a  Note  on  Eugenes  spectabilis.     By  Geo.  N.  Lawrence.     Read  Nov.  27th, 

1871.     <Ann,  Lye,  Nat.  Hint.  New  York.     Vol.  x,  1874,  pp.  137-140.      Issued 

in  Nos.  4,  .5,  July-November,  1871. 

Pago. 

1.  Mxmu*  nvjrUorift,  n.  h Mexico  T 137,  138 

2.  Buarremon  tordidut.  n.  m Boji^otA,  New  Granada 138, 139 

3.  Serpophaga  grisea,  n.  h Coata  Rica 139, 140 

Nt)TK. 

4.  Eugmfs  »peetabili»,  Lawr San  Jom^,  CoHta  Kica 140 

63. 

18?2.  Lawrence,  George  N.     Descriptions  of  New  Species  of  Birds  of  the  (ienera 

Icterus  and   Synallaxis.       By  Geo.  N.  Lawrence.       K«*a<l  April  22<l,   1«72. 

<-liiii.  Lyr.  Nat.  Hist.  Neir  York.     Vol.  x,  1874,  pp.  184-1S6.     Issueil  in  Noh. 

6, 7,  March-May,  1872. 

l*age. 

1.  leUru$/ormo(m%  n.  « Telinaiite|M*c,  Mexico 181,  18.'» 

2.  SipuUUutia maeulata,  n.  h Tumbea,  Pen\ 180 
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64. 

1872.  Lawrencr,  Gkoror  N.  On  the  Physical  Geography  and  Natnnd  History  of 
the  Islands  of  the  Tres  Marias  and  of  Socorro^  off  the  Western  Coast  of  Mex- 
ico. By  Col.  Andrew  J.  Grayson.  Edited  by  Geo.  N.  Lawrence.  Read 
Jnne  7,  1871.    <^Proc.  Bosla»  Soc.  Nat.  Hist.    Vol.  xiv,  1870-71,  pp.  361-302. 

Birds  of  thk  Tres  Marias. 

\^LTURIDiE. 

Page. 

1.  Ckiihartet  aura  (Linn.) 987.288 

FALCONID^. 

2.  Polyborui  audvhonii^  CaBs 288 

3.  Buteo  bortaHs  var.  montana^  Nutt 288 

4.  Pandion  earoHnensig,  Gm , 

6.  Faieo  perryriwt*  var.  nigrieepn^  Casa 

5.  T^Hnuneultu  tparvtrius  (Linn.) 

7.  Hffpotriorchi*  eolumbariut  (Linn.) 

8.  HjTpotriorehis  ru/ffularis  (Daud.)  (aurautiutt,  Ti*nim.) S8B. 270 

STRIGIDf. 

9.  SHrix  pratincola^  Bp 270 

10.  Athene  cunicularia  (Molina) 270 

PSITTACID^. 

11.  Chrysotie  lermUlamti,  Qnv 2n 

12.  I*tittaevla  cpamoppga,  IVSouanc^ 271,272 

TRlKlOKIIKt:. 

13.  Tro<toH  ambi^HS,  (ioulU 272. 2TJ 

cAPRiiiruan.E. 

U.  .VyrtWrvw u  *  albietMist  («;ni«'l.) 273 

PICIDJK. 

15.  tSeus  pntlmris  \  Wajfl.  \ 273, 274 

i\>LlMlUl>.K. 

16.  I>|.rof*liirt  •^I'rimit.  1^1 274 

IT.  t\4mmha  /arinufrM  { Wa^l.i 274 

IS.  c*A«iM«r;WM  fdlUMem*^  Bainl 275 

TrRDll^K. 

!•,  lf«*ii»4»K>  riTTnlrjwm*  »:^wittn.» 275,278 

;  t,   f\ir*^m*  <4nir\«f ri*.  Sw jUu 27^ 

21.   rWr\l*»< /*>•%<  !»j»      ....  278 

JJ    rWi^ft>«  «v.«ri»wifw4t.  Nnil    276i.27T 

iSi.  Mimms  )-*>ijrM<4t*t*.Unti *77 

AMPKLIIKV 
M.  IfiMulnCM  «li«rM#«M.  Uifr 2-. 

MXnmLTlDJL 
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TROGLODYTID^. 

Page. 

27.  Tkryotkonui/eKx,  Scl 278 

TYRANNIDiE. 

28.  Myiarehus  inexieanwi  (Kiiap.)  (eooperi,  Baird) 278, 279 

29.  Myiarchus  lawreneii  (Giraud) 279 

30.  Empidonax  diffieilU,  Baird 279 

31.  Elainea  plaeena,  Scl 279 

COTINGipiE. 

32.  Hadrostomua  aglaue  var.  aJUnia  ( Elliot) 279, 280 

ICTERID^. 

33.  Icterua  graygoni,  Caasin 280,1,81 

TANAGRID^. 

34.  Pyranga  hidentata,  Swain 281 

VIREONIDJE. 

35.  Ttreo  hypochrytewi,  Scl 281 

FRINGILLID^. 

36.  CardinaUs  virginianus  (Linn.) 281, 282 

37.  ChryMomitrit  mexieanua,  Sw 282 

TROCniLTD^.. 

3«.  (Hret  laHrosfis  (Sw.) 282, 283 

39.  Pyrrhophtena  graytKmi,  ii.  8 283, 284 

40.  Thalurania  lueict,  Lawr 284 

41.  Florinuja  mellirora  (Linu.) *284 

42.  Vyanomyia  guQtemalennM,  (rould 284 

43.  I'ftOMophora  Ihalanitina  (Sw.) 284 

44.  CholoroKtUbon  in.sularis,  Lawr 2H4 

ALCKDINIDiE. 

45.  OryU  aleyon  (Linn.) *. 284 

H^:MATOP()l)II).f:. 
4«.  HcBtnatopux  paUiatut,  Teniiu 284. 285 

CHARADIIIID-E 

47.  Mgialiti*  ttmipulmatuH  (Bp.) 2K5 

ARDKID/K. 

48.  A  rdfa  herodian,  Linn 28.*^ 

49.  llerodia*  egretta  {i\\\\.)  285 

50.  Oarzetta  eandidiMima  (Gni.) 285 

51.  NyctherodiuM  viokweuM  (Liuu.) 285 

LARIDvK. 
St.  SiaUpUmafiiUginoaa  var.  cri»»alin,  RiinI 285 
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List  of  Socorro  Island  Birds  collected  by  A.  J.  Grayson,  May, 

1867. 

PSITTACID^. 

1.  Otmurua  holochlonui  viir.  brevipes^  Raini 296 

TURDID^. 

2.  IlarporhynehHS  grayitoni^  Bainl 998, 2W 

FRni[GILLID.=E. 

3.  Pipilo  earnMui,  Imwt 299 

TROGLODYTIDJE. 

4.  Tfoglodytfs  insularin^  Lawr 299 

COLUMBID/E. 

5.  Zenaidura  gray»oni,  Baird *. 299, 300 

6.  Chamtfpflia  paUeacens^  Boird 300 

STRIGIDJ2. 

7.  Mxerathetie  trhitneyi  (Coojier) 800 

MNIOTILTID^. 

8.  Parula  inaulartJt,  Lawr 800 

FALCONIDJ":. 

9.  Buteo  borealiji  var.  montaniui,  Xuti 301 

ARDEIl)^.. 

10.  Nyctheroitimt  vwlacetts  { Linn.) 301 

LARID^:. 

1 1.  Ilaliplaua  Julijinoxa  var.  erUsalin,  Baird 301, 302 

SULIDJE. 

12.  Sula  eyanopn,  Sunih^vall 302 

13.  Sula  pi^cator  (Linn.) 302' 

pele(;anid.«. 

14.  PeleeantL» fuscuji,  Linn 302 

65. 

1874.  Lawrenx'E,  George  N.  DcscriptionH  of  Six  supposed  New  Species  of  Ameri- 
can Binls.  By  George  N.  Lawreneo.  Read  February  9,  1874.  ^Ann,  Lye, 
Nat.  Hist.  Xt'ir  York.  Vol.  x,  1874,  pp.  395-399.  Issued  in  Nob.  12,13,  Octo- 
ber, 1«73-F<'bruary,  1874. 


1.  Chlorottpingtt^  brunneun,  n.  h Volcan  de  Irssa,  Coate Rica 19S 

2.  ChloroKpingun  axiUarin,  n.  a Voloan  de  Inuin,  Costa  RSoft , 

3.  BuarfnnoH  atrieapiUus,  n.  a Bogotd,  New  Granada 

4.  Pkoniparafumona,  u.  a Trinldail •.. 

5.  Oyanogpita  rotUm^  ii.s ^i^oi^ 

0.  Thripadeet»»virg0HmpB,n*% 
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66. 

1874.  Lawrence,  Gboror  N.  The  Birds  of  Western  and  Northwestern  Mexico, 
based  apon  Collections  made  by  Col.  A.  J.  Grayson,  Capt.  J.  Xantus,  and 
Ferd.  Bischoif,  now  in  the  Museum  of  the  Smithsonian  Institution,  at 
Washington,  D.  C.  By  Geo.  N.  Lawrence.  <^Mem<nr8  Boston  Soc,  Nat  Hist, 
Vol.  II,  Part  III,  No.  2,  1874,  pp.  265-319. 

TURDIDiE. 

Page. 

1.  Turdua  utttdattis.  Niitt Treg  Marias 266 

2.  Turdtuffrayi^  Bp Teplc»  Trea  Marias 266 

3.  Turdut  ftatDirottris,  Sw Mazatlan,  Tres  Marias,  Plains  of  Colima.  266 

4.  MeianotU  cctndetcens  (Sw.) Mazatlan,  Tepic,  Tres  Marian,  Plains  of 

Colima 266 

5.  Harporh^nehiia  curviroHria  (Sw.) Tepic  Mazatlan 267 

6.  Harporhynchus  graytani,  Baird Inland  of  Socorro 267 

7.  Mimus  polygtoitus  (Linn.) Mazatlan,  Tres  Marias 267 

SAXICOLID^. 

8.  SiaUa  mex'.eana,  Sw Mazatlan.  Plains  of  Colima 267 

SYLVIID^. 

».  PoUoptOa  earuUa  (Linn.) Mazatlan,, Ton ila 267 

10.  PoUoptOa  nigrieept,  Baird Mazatlan,  Tepic 267 

TROGLODYTID^. 

11.  Rhodinoeiehla  roaea  (Lous.) Mazatlan,  Sierra  Madre 267 

12.  Oampylorhynchun  humilis,  Scl Mazatlan.  Colima 267 

13.  Oatherpes  mexieanut  (Sw.) Tepic,  Guadal^ara 268 

U.  ThryothoruM  /eUse,  Scl Mazatlan,  Tres  Marias 268 

15.  ThryothortiM  sinaloa,  Baird Mazatlan,  Sinaloa,  Colima 268 

16.  Thryothonis    bnciekii    var.     leueoga*ier, 

( Jould Gua<lalivjara 268 

17.  Troglodytes  iruularix^  Baird Island  of  So<;orro 268 

18.  CHutothoruM    palustria    var.    paludicola, 

Baird Mazat  ian 268 

MOTACILLIDJi:. 

19.  Anthiut  ludovicianiui  (Om.) Mn7.atl.iD 268 

SYLVICOLIDiE. 

« 

20.  Seiurus  auroeapiUuM,  Linn Mazatlan 269 

21 .  Seiurus  ludorieianun  (And.) Muzatlun,  ('olima 269 

22.  Mniotilta  varia  (Linn.) Mazatlan,  Colima 269 

23.  Parula  itistiUirif,  Lawr Island  of  Socorro,  Tres  Marias 269 

24.  Geothhjpin  trichan  (Linn.) Mazatlan.  Tepic 269 

25.  (ieothlypx*  polioeephala,  Baini Mazatlan 269 

26.  ileotklypis  Philadelphia  var.  maegillvrayi 

( A  lid.) Mazatlan 209 

27.  Dendrotea  auduboni  (Towns.) Tepic,  Mazatlan,  Tonila,  Jalisco 269 

28.  Dtndrofca  trativa  ((ira.) Mazatlan,  ('olima 269 

29.  Dendrarea  viHlloti,  (Jass Mazatlan.  ( Jnadaliyara 270 

30.  iMndroeea  dominiea  (Linn.) Tepic,  Colima,  (Niahuyana 270 

31 .  Myiodioetes  puf-illua  ( Wils.) «nadalj«ara,  Tepic.  Colima 270 

82.  BatiUutertu  rxififrona  (Sw.) Sierra  Madre 270 

8S.  E^UUypia  Uuhrymoxa  (Bp.) Mazatlan 270 

«4.  8eto]^agapieta,SMr Sierra  Mad n« 270 

U,  Sttopkaga  nUniata,  Sw Sierra  Madre 270 

fMB,  Baird Tres  Marias 270 

'  wmtuhu.  Du  Bus Col ima 270 
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HIRUNDINIDiE. 

38.  Progne  nUn*  (hiim.) GiiadaliO>r*«  Tepic 271 

39.  Uirundo  horreorum^  Barton Gaadal^arft,  Tepic 271 

40.  Taehyeinetabieolor,  Vieill MasatUui 271 

41.  Tiuhyeineta  albiUnea,  Luwr Mazatlan 271 

42.  Petroehelidon  luni/rons.  Say Masatlan*  Tepic 271 

VlREOXIDiE. 

43.  IcUria  virens  vut.  lotiffieauda,  Lawr Mazatlan,  Tepio 271 

44.  Tireosylvia  JlavoviridU,  Caasin Masatlan,  Roaario 272 

45.  Vireo  »olitar%tui  (WiU.) Mazatlan 272 

46.  Tireo  plumbeiut.  Cones Plains  of  Colima 272 

47.  Vireo  atrieapUltu,  Woodbouse Mazatlan 272 

48.  Vireo  ochrMetiM,  Salvin Mazatlan 272 

49.  Vireo  hypochyaeua,  Scl Trw  Mariaa 272 

LANIIDiE. 

50.  OoUurio  ludovieiantut  var.  exeubitoroidejt^ 

Sw Mazatlan,  Colima 272,273 

AMPELIDiE. 

51.  Ptiliogonvt  eineretu,Sw Sierra  Madre  near  CoUma 273 

52.  MyiadesUs  ob»curus,  Lskfr Toni la,  Jalifico,  Tres  Mariaa 272 

TAXAGRID.«. 

53.  Euphonia  aj^nijf  (Loss.) Mazatlan,  Sierra  Madre 273 

54.  I\franga  amtiva  var.  eooperi^  Ridgway  .  .Mazatlan 273 

55.  Pyraiiifa  bittenlata,  Sw Tnw  Marian 274 

56.  Pyranya  hepati^a.  Sw Sierra  Madre 274 

57.  Saltator  plmnhiceps,  Lawr Mazatlan,  Tepir,  Plains  of  Colima 274 

5»<.  PhettcticH^  chryitojH^pluJt  ( Vi;r.) Mazatlan.  Rio  de  la  Ameria 274, 275 

59.  HfttymfleM  ludoricitntus  (Linn.) l*lainH  u(  Colima 275 

60.  Hfdymrle.s  mrUinuerphaluji  (Sw.) Mazatlan,  Plains  of  Colima ?75 

61 .  Caniiiuili'i  virtjiniontut  var.  vjneux,  Rainl . Mnzatlnu.  Tre8  MarLis 275 

<Pi.  (hinlinalis  virinnianu.t  var.  etirneujt,  I^'sm. Sierra  Madre 275 

Ki.  Pyrrhuloxia  .M'lifin/d  ( Hp.) Mazatlan 275 

64.  <fuiraea  rtrnita  ( Linn.) Mazatlan.  Tepir.  Plains  of  Colima 276 

65.  Qtiiraea  parrllinn  { Liolil .) Manzanilla  Ray 276 

66.  Sprrtnophila  tnnfueola,  R|) Mazatlan.  Plains  of  Colima,  Crenton,  Tepic  276 

07.  Volatiniajacarina  (Linn.) Mazatlan,  Mazatlan  River,  Mountains  of 

Colima 276 

68.  Cyano»iii:a  ririx  (Linn.) Mazatlan.  Plains  of  Colima 276 

69.  (^anofjtiitt  a mtrna  i^y) Mazatlan 276 

TtK  <\ano!tfiiza  rvrnettlor  (Bp.) Mazatlan.  Tepic 276, 277 

7 1 .  f  ^yanos^ti:a  Irrla nrhrri  ( I.afV.) Sierra  Madre.  Rio  de  la  Ameria 277 

Tl.  Kusftizti  a tneric^ma  ((i m.) MazatLui 277 

7!l.  /onotriehia     h'uf^tphry*    var.    yamMii, 

(NiUt.) Mar.atlan 277 

74.  Aimophihi  tnrlanoti^,  l«"«wr PluinH  of  (^olima 277 

7.'».  Melo}ffn::a  li»ct*ini  ( .Vud.) Mazatlan.  Tepie 277 

76.  / ViK-imi  (px/t nr/ix  var.  in4tfn,  S<M    Plains  of  (Ndima 277 

77.  (\itur»iriilu*  jHtxxrrinux  (\Vil.««.) Maxatlan 277 

7rt.  KnifxTiKii/ni  rhlorum  (.\ud.> Mazatlan 277 

7\».  /*i|>i/«»/w*rii.t  var.  frtN^'rt/i.t,  VijftifH  tiiiadalnjara,  Tepic 277 

80.  ISpilo    erythn>pthtthH%nt    vnr.    oti-miihi'. 

I.awr Inland  of  Socorro 277,278 

81.  l*yriri$oma  ruhrie^tmtt^  Cnh Mazatlan,  Plaina  of  Colinui 278 

82.  VkoHdttte*  yntmmam  (Say )    Maaatlan.  Plains  of  (MUma 278 

83.  f\»rpodnrut/rtmt«li»  iSmy) C)nailali^}ara,  IHmBito,  Tepic 278 

•4.  Vhr^fMmitri*  pmlttin  var.  iiiMKe«N«,Sw. Tree  llMlMlslMida IN 
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ALAUDIDiK. 

Page. 

85.  Otoeoris      alpeatris      var.      chrysolctina 

(Wagl.) Mazatlan 278 

ICTERID.E. 

86.  Cauieulim  melanieterus  (Bp.) Mazatlan,  Tepic,  PlaiiiH  of  Colima,  Kio  de 

Coahuana 278, 279 

87.  Icterus  spurius  var.  ajfinis,  Lawr Mazatlan,  Plains  of  Colima 279 

88.  IcUruM  eueullatus  (Sw.) Mazatlan,  PlainH  of  Colima 279 

89.  let^ru*  tragleri,  Scl Tepic,  Guadalajara 279, 280 

90.  Jettrtu  ptutulatui  ( Wagl.) Tepic,  Mazatlan,  Plains  of  ('olima,  Man- 

zaniUa  Bay 280 

91.  letertu  graytoni,  Cass Trea  Marias  Islands 280 

92.  Midothrtis peeoris  var.  ob$eurwi  (Gni.)  . .  .Mazatlan,  Manzanilla  Bay 280 

W.  Molothrus  ctnetu  (Wagl.) Mazatlan,  Manzanilla  Bay,  Mountains  of 

Colima,  San  Bias 281 

94.  Agelaiu9  phceniceun  (Linn.) Mazatlan 281 

96.  Agflaitu  gubemator  (Wagl.) Mazatlan,  Tepic 281 

96.  Xanthoeephaltu  xeteroeephalv*  (Up.) Mazatlan 281 

97.  StumeUa  magna  var.  negleeta  ( Aud.)  . . .  Mazatlan,  near  GuadaLvjara 281 

98.  ScoUcophagus  cyanocephalut  (Wagl.) Mazatlan 281 

90.  Quisealtu  major,  Vieill Manzanilla  Bay,  Plains  of  Colima 281 

100.  (^tiicaltts  major  var.  fnaerourus,  Sw (luatlaligara 281 

101.  Qui$ealus  major  var.  pahutrit  (Sw.) Mazatlan 282, 28.3 

102.  Corvtu  eorax  var.  earnivorru,  Bartram  . .  Mazatlan 283 

103.  Corviit  mfxicantu,  S<'lil Mazatlan,  San  Bias,  Santiago  River 283 

104.  CyanoeiUa  beecheyi  ( Vig.) Mazatlan,  Tres  Marias,  Sinaloa 283, 284* 

105.  Ciiwlopha  »anhUuianu$  (Y.VLiT.) Plains  of  Colinm,  Manzanilla  Bay,  Las 

Trochas 284 

106.  Vallocitta  eoUiei  (Vig.) Mazatlan,  Sinaloa 284. 285 

107.  CaUodtta  fontutta  (Sw.) Manzanilla  Bay,  Kio  do  la  Ameria 285 

108.  Xanthoura  hixuoita  (Less.) Sierra  Madre 285 

I)EN'1)R()C0LAPTID.E. 

109.  Dtndromi*  meiitalU,  Baird Mazatlan,  Tepic 285 

TYKANNIDiE. 

110.  AttUa  einnamomeuM,  Lawr Mazatlan  near  Tejuc 285 

111.  Sayornis  nigricans  (Sw.) Mazatlan 286 

112.  Camptostoma  imberbe,  Sol Maxatlan,  San  Bias 286 

113.  Elainca  placmt,  Sc-1 Tro.**  Marias  iHlands 286 

114.  MyiozeUtes  trxfukis  (Giraiul) Mazatlan.  Tepii*.  PlainH  of  Colima,  Tonila.  2S6 

115.  Pitangus  derlnanut  (Kaup.) Ma/.atlan,  Pbiius  of  Colima 28G 

\M.  Myiodynastes  luteicentris,  hn Mazatlan,    Mountains    of   Colima.   near 

Topic 287 

117.  Pyrocephahts  rubinms   var.  irunieanu*, 

Scl Mazatlan,  PlainH  of  (Colima,  Tepic 2X7 

IIH.  Mitrrphorus  phaeoecreuM,  Scl Mazatlan 287 

119.  Empidonax   /laviventrin    var.    di^Alis, 

Baird Ma/.atlan,  Trcs  Marias  Islands,  Plains  of 

Colima,  Tepic 287 

I2it.  Empidonax  traillii  var.  pttsiUut  (Sw.  &. 

Rich .) Mazatlan 278 

I'Jl.  Oontopus  virent  var.  richardinni  (Sw.) . .  Maxatlan 287 

122.  Conioput  pertinax.  ('ah.  vt  Heiu Topic,  Mazatlan  River,  Plains  of  Colima.  287 

IZi.  Myiarchus  mexicanwt  (Kaup.) Mazatlan,  Tres  Marias' Islands,  Guadala- 
jara, Tepic 287,  288 

1*24.  Myiarchus  lawrencii,  (iiraud Mazatlan,  Tn^s  Marias  Islands,  Plains  of 

Colima 288 

125.  Myiarchus  cinerascen*,  Lawr Mazatlan 288 

126.  TyrannuM    melaneholieus   var.    satrapa, 

Cab.  ei  Heln Mazal Ian.  Plains  of  Colima 288 

127.  Tifrannut    m^lancholicus   var.    eouchii, 

Ipoinl....... ..•:: • Mazatlau 
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12a,  Ti/raHnui  utietfemit.  Sw Plain*  uf  Olidrt 

rja.  TiiratinvtvtriiMtU.Baf Teplcl-Lilnii  tif  Ollina 

M««aiLiiiRiTor.....     


IM.  ilninBljiK  mtli<«lnut.  fiw    MBXItUll,  I'Ullia  af  |-..U»ia 

ALCEDIKIDJE. 

13a,  Crriil' ttUyuH  iLlna.) Muatliui.TnuilLirUK  lnUinilK 

Wn,  Cfi^  lunjuolo  (LIud-I Miiuitlan , 

1^.  (lrrvI<v>im<un»a(Liilh.)    - ....UauiIliiB.Tnpil»HI«>r 

Vi».  VrrvU  aoMHcaiin  var.a>6aMu<  (TMh.) . .  UuaUu.  lU|i|o,  FlMlai  at  Colfm,  TopUa  j 
Blvn,  near  GuMlnli^sni. 

TROGoxnia;. 


CiPRlMnLGlDJt. 


n.  Trm  Uiriiw   I 


IM.  /Tur>*u(Hi  "KUfvumiLlnD,). 
lU.  (Wot»orMl«tf-n-(8ir.l(— 
140.  iUMDpAora  tJmlaHina  (Hw. 
117.  rtrUi-nuiHttrl- 


...Tp(«M»riiuI»UNil. 
. . .  TrM  Moriw  IiUiitU 

...ShinaHiHlre 

...TraaMariuIolMulii 


».  O^mnmia  tpnilrietlar  tyiMl.i Mmi 

>.  (^anomia  ffiiafii'iuilniMi,  OaiUd Tth  UbHw  tnlnda 

1.  Pvrrhaplunta  uravtaui.jMvr  Tm  UahM  Iiludi  .,^.. .-.-.- 

I.  Pi/rrliiiph'aui  tinnimunnea  (Lku.) M«>tlu — ... 

1.  ViraitaMr«itrit&ii.)  --.- - ...MuMlim.Tra  Hadaa  hianllii.— 

3.  (TAInroirilfcoM  tnnilaru.  Lhwt Tnn  Uitriiii  IsIhikIo 

(.  OmttiiAaga  tvtdrottrU  iSw.) MHaUin.Tvpic,  Flalniaf  CoUnut 

y  l-iota  rMUuKdui  ((ha.1 UhuIIhd, 

9.  HorxnavirvMi'iipv^lLcu.l ....HuatlM 

7.  Oaiei/iuMaairrtatnu{Uan.1 MaMtlan 


PICID^. 


IW.  OamprpHlw s'l^Uanaitniiii  IHiiril) Uamllui,  Klaitnla  AmvU 

ItO.  Ornaroirat  fapiiiaiii  IVIH.)      -... MniallAti.  l'liili»or(,'aIlniihTD|iilaIUir«r. 

111.  nfiu mlaiiMnx,  gra^nmi,  Bidnl- Uuatliui, Tnu  Mulu  laUnda 

IS2.  lfi>hrriipieiuvariufiUan.i PIuIiki  ut  Colinu   , 

1*3.  JfalaiwTW/oniiWvBrui  (Bw.l ToDiU.  .TaUiica 

IM.  (bnturuirtfii«iu(8fr.) Mi)Mtl«D.I1iitdiil«j>niT«pt«.So*ai«... 

liUi.  VtntnrumrafvgitUCt.SiMirS UMitU>o,GuailBlqtOT.Tqda... 

I'SITTACIDJE. 
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199.  Chrytotit  levamantii,  Gray Tros  Marias  iHlanda,  Tupila.  Kivor,  Rio 

de  Coahuyana 296 

170.  Chrytotit  aUrifront  (Spamn.) Mazatlan 296 

171.  ChrytotiM  fintehiis  (t.  R.  Gray Mazatlan,  Rio  de  la  Ameria,  Colima. .  296, 297 

172.  i'<il(a«iila  «yanop]/j/a,  De  Soaanc6 Mazatlan,  Tre«  Marias  Islanda,  Manza- 

nillaBay 297 

STRIGIDiE. 

173.  Speotyto  eunieularia  var.  hypogaa  (Bp.)  .Tres  Mariaa  Irtlands,  Mazatlan 297 

174.  Mierathene  whitneyi  (Cooper) Socorro  Island 297 

175.  Glaucidium  ferrugineum  (Max) Mazatlan 297 

176.  Glaueidium    in/tueatum    var.    fftiomat 

Wagl Mazatlan,  Colima 298 

177.  fiymiufn  virgatum.  Cbm Mazatlan,  Colima 296 

178.  Strix /Uimmea  var.  pratineola,  Bp Tres  Marias  Islands,  Colima,  Rio  do  la 

Ameria 298 

FALCONIDiE. 

179.  Circus  eyaneus  var.  hudsoniua  (Linn.) . .  .Mazatlan , 298 

180.  AeeipUer  fusats  (Gm.) Mazatlan 298 

181.  Aeeipiter  eooperi,  Bp Mazatlan 298 

182.  Aaturina  plagiata  (Licht.) Mazatlan,  Sinaloa 298, 299 

183.  Micrattur  $emitorquatu»  (Vieill.) Mazatlan 299 

184.  (ieranotpiza  gracilis  var.  niger  (Du  Bus)  .Mazatlan 299, 300 

185.  Herpetotheret  caehinnaiis  (Linn.) Mazatlan,  Sonora 300 

186.  Faleo  peregrinus  var.  anatum,  Bp Mazatlan,  Tres  Marias  Islands 300 

187.  Hypotriorehis  columbaritis  (Linn.) Mazatlan,  Tres  Marias  Islands 300 

188.  Hypotriorehis  feinoralii  (Tcmm.) Mazatlan,  San  Bias 301 

180.  Hypotrit/rchis  rtijigularig  (Daud.) Mazatlan,  Tres  Marias  Islands,  San  Bias  .301 

190.  Tinunnailus  sparverius  {hmn.) Mazatlan,  Tres  Marias  IslandH 301 

191.  JtnUoborealisvar.calunis,  Cat^H Mazatlau,  Ti-es  Marias  Islands 301 

192.  huteo  borealis  var.  eostariemsis.  Ridg . . .  Socorro  Island 302 

190.  Buteo  nigrieoUis,  Lath Mazatlan 302 

194.  Butco  aUionotaiuM,  (Jray Mazatlan 302 

196.  Craxirex  uuieinetus  var.  harri^i  (And.) .Mazatlan,  Topic,  Jalisco,  Colima 302 

196.  VrMltiiinga  zonxira  (Shaw) Mazatlan 302 

197.  Vnthitinga  anthraciua  (Licht.) Mazatlan,  San  Bias 302 

198.  Pandion  haliartus\ar.caroline7isui  (i}m.)(yO\\mn,  Tres  Marias  Islands,  Maz:itlau..  3()3 

199.  Folybonts  iharus  var.  auduboni,  Cass Mazatlan,  Tres  Marias  Islands,  Colima. .  303 

VULTURIDJE. 

200.  Sarcoramphu* papa  (Uxnu.) Mazatlan,  Mouutains  near  Aca])onctti  ..  303 

2«)1,  Cathartcs  aura  (Linn.) Mazatlan,  Tres  Marias  Islandn,  C'olima. .  303 

202.  CatharUs  atratus  (Bartram) Mazatlan 303, 304 

COLUMBID.E. 

ai3.  Columba  fasciata.  Say 304 

204.  Columfta  fiavirostris  {\7 ti\i\.) Mazatlan,   Tres  Marias  Ishinds,   Sierra 

Madre :!04 

205.  Zenaidura  carolinen*is  (Linn.) Mazatlan 304 

206.  Zenaidura  graysoni,  Baird So<'orro  Island 3(i4 

207.  Chamcrpelia paUesceiis,  Bhiu} Mazatlan.  Tres  Marias  Islands.  Socorro 

Island 305 

208.  Scarda/clla  inea  (Lcsh.) Mazatlan,  Guadala^jara,  Tcpic 305 

209.  Mclopelia  Icuropfrra  { Linn.) Mazatlan,  Colima,  Sononi 305 

210.  Lrptoptila  aUn/rons,  Bp Mazatlan,  Tres  Marias  Islands 305 

PENELOPIl).*:. 

211.  Penelope purpxtrancrns.  Wapl Mazatlan.  Tonila '500 

212.  Oitalida  pnlio'-ephala,  Wagl Tupila  River 3i)(i 

3U,  OrtuUd^  wagleri.  Gray , , .  .Macallan,  Sojiora,  CoUma ao^ 
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MELEAGRIDiE. 

214.  MeUagrU  gallopavo,  Linn Sierra  Madre 3U8 

PEllDICIDiE. 

21.*).   Cjfrtonj/x  massena  (Less.) GnadaliUAra,  Sierra  Madro 3U6 

216.  Ortyx  graysoni,  Lawr GoadaliOara 306 

217.  CaUi2>epla  elegans  (LesH.) Mazatlan,  Jalisco,  Colinia 300 

218.  CaUipepla  »q\Minata  (Vigom) Dnrango 307 

219.  Philortyz/Oieiattuf,  Gould riaius  of  Colinia 3ir7 

220.  Litphortyz  gambelii,  Nutt Sonora 307 

TIXAMIDiE. 

221.  SothoeercuM  mttcei,  Bp MazatlRn 307 

CIIARAI)RII>.E. 

222.  .ISgialitis  voei/enis  (Linn.) Mazatlan 'Mft 

223.  ^KgiaXitiM  $emii>almatu»  ( Rp.) Mazatlan,  Trca  Marias  Islands 3(i7 

224.  JSgialitis  tn'Uionivg  (Onl) Mazatlan 307 

225.  JSgialitUt  nivofnift,  Cuhh Mazatlan 307 

226.  Stjuatarola  helvrtiea,  Linn Mazatlan 3'i7 

227.  Aphriza  virgata  (I^th.) Colinia 307 

UiEMATOPODID.«. 

228.  U(ematojm»  iHilliatvt,  Tcnmi Mazatlan.  Isal>clla  Island,  Tres  Marias 

Islands,  Rio  Zacatnla 308 

229.  Streptilat  \nterprt»  (Linn.) Rio  Zacatula 306 

RECURVIROSTRID^. 

%W.   Recti rviro fit ra  amerieana  ((ini.) Rio  de  Coahnana,  Mazatlan 308 

231.  llimantopus  nigricolUt  (y'leiW.) Mazatlan,  Rio  do  Coalmana 308 

SCOLOPACIDiE. 

232.  OaUinago  triUottii,  Tomni Mazatlan.  Coliina 308 

233.  Macrorhamphvj<  scolojtaceufi  (Say) Mazatlan .108 

234.  Artodroma*  minutiUa  (Vicill.) Mazatlan.  Manr.an ilia  Bay 30K 

Z\ry.    Calidrit  armaria,  Linn Mazatlan 308 

2.36.  Limosa  frdoa.  Linn Mazatlan .3(J8 

2.37.  Symphcmia  i<emipalmata  (( Ini.) Mazatlan 3<»9 

2.38.  Oamhetta  mflanolmca  (Gin.) t'olinm. 309 

239.  r,a%nhftta  flaripes  (Gni.) Mazatlan 300 

240.  Khi/acophilug  tolitariuM  ( Wils. ) Mnzat Ian 309 

241.  Triwroide9  waetilarius  (Linn.) Colinia 309 

242.  XumeniuK  Irnvjiroftri*,  "\Vil« Mazatlan 309 

243.  Xumfniun  hudsonicus.  Lath Mazatlan,  Rio  Zacatula 309 

TANTALIIKE. 

244.  Ibh  allm,  Linn Mazatlan 309 

24.*).    Ibi*  ijvararina,  Linn Mazatlan,  Manzanilla  Bay 309 

240.   Tantaliu  loeulaOtr,  Linn Mazatlan 309 

PLATA  LEI  D.E. 

247.  PlataUa  ajaja,  Linn Mazatlan 309 

('AXCROMIDJi. 

248.  Caneroma  ettehlraria.  Linn , Mazatlan* «..» .,..,,.  ....  ||9 
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ARDEIDiE. 

Page'. 
S4».  AnUa  ksrodias,  Linn Masatlan,  Tree  Marias  IsUndfl 310 

250.  Herodias  egretta  (6m.) Masatlan,  Rio  de  Coahiiana,  Tres  Marias 

Islands 310 

251.  Garzetta  eandiditnma  (Gm.) Mazatlan,  Rio  de  Coahuana,  Tres  Marias 

Islands 

252.  Demiegrttta  leueoprymna  (Licht.) Mazatlan,  Manuinilla  Bay 310 

253.  Demiegretta  r^fa  ( Bodd . ) Maza t lau 310 

254.  Florida  ecerrdea  (Linn.) Mazatlan 310 

255.  Ardeita  exUU  (lAnn.) Masatlan.San  Bias 310 

256.  Ifutorides  vireseena  ( Linn . ) Mazatlan,  Colinia,  Manzaniila  Bay 310 

257.  Botaurua  minor  (Gm . ) Mazatlan 310 

258.  Tigriaoma  eabanUi,  Hein Mazatlan 311 

250.  N}f€tiardea  nania  (Bodd.) Mazatlan,  Rio  dc  Coahtiana 311 

200.  NjfetherodiuM  violaeeus  (Linn.) Mazatlan,  Rio  de  Coahnana,  Tres  Marias 

Islands,  Socorro  Island 311 

GRUID^. 

261.  Grut  cantuUitsis,  Linn Mazatlan 311 

RALLIDJS. 

262.  RaUu*  virginianu»,lAiiu Mazatlan 811 

263.  HaUus  eUgan»,  And Mazatlan 311 

264.  Aramidu  axiUaris,  Lawr Mazatlan,  San  Bias 311, 312 

265.  Porzana  Carolina  (Linn.) Mazatlan 312 

206.  Porphyrio  martiniea  (Linn.) Rio  de  Coahitana 312 

267.  Oallinulagaleata,  lAcht Mazatlan,  Tepic 312 

266.  Fuliea  amerieana,  Gm Colima,  Mazatlan 312 

PARRIDJi:. 

260.  Parra  {/ymnoffo ma.  Wagl Mazatlan,     Manzaniila    Bay,     Zacatnla 

River,  Rio  de  Coahnana,  Tepio 312 

ANATID.«. 

270.  Atiter  gambelli,  Hartl Mazatlan 313 

271.  Bemida    eanadentit   var.    oceidentalis, 

Baird Durango 313 

272  Dendrocygna/ulva  (Gui.) Mazatlan,  San  Bias,  Sonora,  Sinaloa 313 

273  Dendrocygna  autumnalis  (Linn.) Mazatlan 313, 314 

274  Aruu  bosehat,  Linn Mazatlan 314 

275  A  Ha9  obBcura,  Gm Tepio 314 

276  Dajlla  acuta  (Linn.) Mazatlan.  Coahuana 314 

277.  y'ettion  carolinentis  (Gm.) Mazatlan 314 

278.  Querquedula  di$eors  (Linn.) Mazatlan 314 

279.  Querqitedula  eyanoptera,  W^ Mazatlan 314 

2H0.  Spatula  elypeata  (Linn.) Mazatlan.  Guayanias 314 

281.  ChauUlattnuM  ttrepenis  (Linn.) Mazatlan  — 315 

282.  Mareca  amerieana  (Gm.) Mazatlan 315 

283.  Aix  tponaa  (Linn.) Mazatlan 315 

2M.  Cairina  mosekata  (Linn.) Mazatlan,  Zacatnla  River 315 

2H5.  Aytkga  vaOiineria  (WiU.) Mazatlan 315 

286.  Aythya  amerieana,  Eyt4»n Mazatlan 315 

287.  Bueepkala amerieana  (Bp.) Mazatlan 315 

288.  FuUx  marila  (Linn.) Mazatlan 315 

280.  FuUxaJInit,  Eyton Mazatlan 315 

ttO.  FuKxeoUari*  (Don.) Mazallan.  Rio  de  Coahuana 315 

91.  MritmaturaruHda {\yi\B.) Mazatlan.  Tepic 315 

M.  Erimmaimra  dominiea  (Linn.) Tepie 316 

UnlL  40,  N.  M. 5 
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PELECANEDiE. 

Pace. 

203.  Pelecanvt  /v»euM,  Linn Mazatlan,  Socorro  Island 316 

294.  PeleeanuM  erythrorhiftichus,  Gm Maxatlan 310 

SULIDiE. 

295.  Sulaeyanopt,  Sandovall Socorro  laland 316 

296.  Sulapiscator  (Linn.) Mazatlan.  IsabellA Island 316 

TACHYPETID^. 

297.  TachypettM  aqxtihu,  Linn Mazatlan,  Isabella  Island 316 

GRAOULID.E. 

298.  GrcLctdus  mexiean%i9^  Brandt Mazatlan 316 

PLOTID^. 

299.  PlotuK  anhinga,  Linu Mazatlan,  Tepic,  GuadaliOara 817 

PUAKxnONIDiE. 

300.  Pha'ethon  (Pthereua,  Linn Coast  of  Michoacan,  Golf  of  California, 

Island  of  Isabel,  near  San  Bias 317 

LARIDiE. 

301.  LamidelatcarenHs,  Ord Mazatlan 317 

302.  Chroieocephahit  atrtcUla,  I^inn Mazatlan 317 

303.  Chroicoce])halu*/ranklinii  (Swains.) Mazatlan 317 

304.  Ckroicoeephahm  Philadelphia  (Ord.) Mazatlan 317 

30.').  Blaaiput  heennanni  (Cash.) Mazatlan.  Isabella  Island 317 

306.  Sterna  galerievlata,  Lirbt Mazatlan,  Isabella  Island 317 

307.  Sterna  inaxiwa,  Bodd Mazatlan,  iHabella  Island,  Giiayanias  . . .  318 

308.  Sta-naforsttri,  Nutt Mazatlnn 318 

309.  Sterna  supereiliarit,  Vieill Manzanilla 318 

310.  Ilalijtlana/uliffinoga  vnr.  cn««aZt«,  I^rd.TrcH  Marias  Islands,  Socorro  Island 318 

311 .  Uydrochdidon  jls»ipfs  (Linn.) Mazatlan 318 

312.  Anous  stoliduM  (Liun.) IsaWlla  Island 318 

3i:{.  Rhynchops  nigra,  Linn San  Bias,  Zacatula  Kiver 318 

PODK'IPID.T':. 

;J14.  rodihjmhus  jmhcejm  (Linn.) Manzanilla  Bay 319 

315.  J*odicepjiatiritint var.  cali/ornicvji,  Heemi.GuayamaH 319 

316.  SylbeocychiM  dom inicuu  (Linu.) Mazatlan.  Ti'pic 319 

67. 

1875.  Lawkenck,  Gkokge  N.     Descriptioiis  of  Two  New  Species  of  Birds  of  the 

Fiuiiilies  Tauagrida?  and  Tyrannida*.  Hy  Geo.  N.  Lawrence.  Read  Novem- 
ber 16,  1H71.  <Jiiii.  Lye,  Xat.  Hist.  Xeic  York.  Vol.xi,  1876,  pp.  70-72. 
Issued  ill  No.s.  3,  1.  February,  1875. 


1.  rhanicoth  rail  pig  eriutata,  n.  h Bof;oUl,  New  Granada 70,71 

2.  Myiarchns  jiammulatus,  n.  s Tebnantepec,  Cacoprieto,  Mexioo 71, 72 

68. 

1875.  Lawrknck,  Gkorgk  N.  DeMcriptioiiH  of  Four  New  Si>ecie8  of  Birds  from  Coeta 
Rica.  By  Gvo.  \.  Lawrence.  Read  Deconiber  21,  1871.  ^Ann.  Lye,  Xat, 
Ilittt.  Xctc  York.  Vol.  xi,  1876,  pp.  88-91.  Issued  in  Nos.  3,  4,  Febmaiy, 
1875. 

Wl 

1.  Cyanocitta  argentigula,  n.  h Talamanoa,  Coeta  Bica tt,8i 

2.  Stenojufia  albicauda,  n.  s TalamanoakCoatoBiea................. Jiafli 

3.  Geotrygon  ni/tventris,  n.  s Talattaaak  Goii*' 

4.  Porzana  cinereie*pM,  u.  s TtHtm' 
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69. 

IWB.  Lawkknx'E,  Gki)R(ik  N.  Description  of  a  Now  Species  of  Bird  of  the  Genus 
PitaD);u8.  By  Goo.  N.  Lawrence.  Read  November  20,  1876.  <^Ann,  Lye, 
Xat.  Hist.  Xetv  York.  Vol.  xi,  1876,  pp.  288-290.  Issued  in  Nos.  9,  10, 
December,  1876. 

Page. 
1.  JHtamjtts  ffobbiif  n.  s Santo  Domingo 288-290 

70. 

1875.  Lawkknck,  GKomiK  N.  Descriptions  of  fivo  New  Species  of  American  Birds. 
By  Geo.  N.  Lawrence.  <  The  Ihin,  3d  series,  Vol.  v,  July,  1875,  pp.  383-387, 
Plate  No.  IX  of  Chloroiipinffus  t  specuUferuSj  Fig.  1,  and  Serpophaga  leucurOf 
Fig.  2. 

Page. 

1.  Chlorotpitujns  tpeeuli/eruM,  u.  8 Porto  Kico 383, 384 

2.  Chlorotjnmjvt  nigiifronSy  n.  a Ecuador 384 

3.  SerjHtpkafja  leiietira,  n.  a Ecuador 384, 385 

4.  OrehUut  atrieaptUut,  n.  a Costa  Kicu,    Angost nra,    Volcan    do 

Traxu 385, 386 

5.  Emyidonax  nantui,  u.a Santo  Domingo 380, 387 

71. 

W76.  Lawrkn'ck,  GEOKciH  N.  Birds  of  Southwesteni  Mexico,  collected  by  Francis 
E.  SnmichniAt,  for  the  IT.  8.  National  Museum.  Prepared  l»y  George  N. 
Lawrence.     <^Bull  l\  S.  Xat.  Muh.,    No.  4.     Washington,  1876,  pp.  1-56. 

Pagti. 

1.  Cathanta  oceidentalit,  i>cl Sierra  Madrc.  uvat  Zapotitlan 11 

2.  TurdusinusteUntu,  Oin Tehuantepec  City 11 

3.  Turdu*  »trainsmi i,  Cab Tehnanteiicc 11 

4.  TtirduM  grajfi,  Bp Jclm.'iutopcc 11 

5.  Turdvs Jlavirottria,  Sw Ti'hnantepcc  City 11, 12 

C.  Melanotis  eetruUgeens  (Sw.) Si«'rra  Ma<ln\  noar  Zai>otitlau 12 

7.  llarporhj/nehua  eurviroHrut,  <Sw. ) Tehuacan 12 

8.  Miinus j*olyijlottus  var.  eaudatut,  liainl Tohuantopcc  City 12 

'J.  Mimuit  ffrtunlis,  Cab Tuhuantepcc  City 12 

SYL^^ID^. 

10.  Polioptila  cffrulea,  Linn TluMiant«i)ec 12 

11.  PoUoptila  albiUtrU,  Scl ToliuantriM^c 12 

12.  Pvlioptila  uujrieeps,  Ituird Tehuantfpec,  Quiotei>cc 12. 13 

tro(;l()DYtid/E. 

13.  (.'ainjtylorhi/nehus  zonattis,  LtiSM TohuanteiH'C 13 

14.  Campylorhynchus joeomtt,  St'l Dondoniingiiillo 13 

15.  Cktinpylorhyitehtig  humUi$,  Scl Tehunntcpec,  Tchuantcpcc  City 13 

16.  Salpinctes  abtoUtux  (Say) Tehuant4'p<*c 13 

17.  Cyphorinut  Uueoitictug,  Cab Tehiiant«'pfC 13 

IH.  Thryothoru»  mcievlijtfetu*,  Lafr Tehuantoi>t'C 13 

19.  Thryothoruf  plettroutictut,  Scl Toliuautt'pt'c 13, 14 

20.  Thryothorns    bnoicHi    var.    levcogastfr, 

Bainl T*iu*nt«  Colorado 14 

MOTACILLID.E. 

21.  AtUktia  ludoririanut  ((ini.) Tehnanti'p«T,  City 14 

MNIOTILTIDiE. 

14 


8.  JMnrut  aurocapilltis  (Linn.) T<'huaDtep<'C 

tt.  9tlmru§  n^weboraeetitis  Him.) T<diiiantep<Hi 

Mlwieiamts  {A\u\.) Tebuantcpec 


...TehiiMiUipM... 


...Tehuuiteptn... 
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2S.  MmttiUa  raria  (Lino.) 

2S.    rarutaamrntanaiUaa. 

27.  Ilrlmit.lh-yl'aganJttapillaiWUM.) . 

28.  IMminlhaphatajitrfgrlna  IVSIm.} .. 
sa.  Dendraea  tetHta  (Gm.) 

30.  J)tndnKH  virmi  {Gd.) 

31.  DtadTxrta  roranaia  ilJBB,} 

■ablo^lb«rnlaiGia,j 

n«i{WII« TahuMl^peo  City 1* 

.  mrtnilom  (dm.)   Tchanntt-iHC » 

35.  Drndnrea  damiHica  TMT.  aOiiUira,  Balrd.Clilnpu 1< 

3«.  I>mdra™graela.CouM aivna  Madre.  unr  Zi^ioUtlau U 

37.  Ii,,-r,'r:jh_f-imiini    |Wil»,| Talituntfiwc H 

38.  Myiodiorf «  comlrMnu  (Gni.) TebiUDteprr IB 

3D.  UgtodieetaputHtut'ni.pareliilntlFii- 

luj  Tehiiiuit«pr« IB 

U.  AuflRiKnuniX/rinuOiw.) ...T>'biiaBtei>m: W 

41.  Setopkajra  niMriRa  (Linn.) Tolmuilcpce IB 

t3.  fWi^oiJa  pKU.  8w CbUpu IB 

43.  Seltphaiiaminiala.Sw Slcm  Mmdiv,  umt  ZapotlUin 16 


^  Du  Hi 


TFiIdilrlpMa  v*r.  tuarffllU- 


lllRVSltjyWX. 


47.  fru-jiirltHeitffnaer,  Biiir.1 Tobiwolrpec 

48.  atrHiid-i  hormmni,  Bttrtnn Trlmuitcpiv  Ulty.l 

4D.  Pitrorlululoiniicaiimni.  Scl T«huuit*iwt  City . . 

SO.  Cotyle  ritmria  (Linn.) .- Tthn«uta'PMCity.. 

riuEOKiD.i:. 


riimmirfriii  ffitra  v«r.  tmiufom. 


VirrtiJIarifnH'.VM 
Lanirirto  tvlllariHi  < 
rin-sM»,An<l 


...Tphti>nl<i|w.Tnlin*nlr]H-<.<'lt!r,CbU|iHii.     IK 

..TrhiMiil»iw«.Ti-liimntBi>™Clt,v 18 

..(^IntriM m 


I.  fgrau^ 


.VUI-RLIH.K. 
.(runim  (VImII.) Ti'lia«ulrp™ 

njliNf>(Im.l TrbiMnlpp«.T.hui.nl.-i*-Ciljr 

FiidBmjiiMKf  (l>uni«.| ChlnpM 

P>rfni(iiin.l Trhumt'l" 


lVLIh.) 


.  ChlniiiiH 


TohiUBln*<-.. . 

i(l.klil.) Tflliimt«-p«. . . 

,  jjBM Trbn»Bl»p«. .. 
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FRINGILLID^. 

Page. 

74.  Hedffmde^  Iwltnrieianiu  (Linn.) Tehuantepeo. 19 

75.  Cardinalis    virginiantAS  var.    eameus^ 

Lens naamoliila 20 

76.  Ouiraca  ectnUea  (Linn.) Tehiiauto]>ec,  Uuitzo 20 

77.  Guir<ua  parelUna  (Licht.) Teliuantepec  City,  Iliiallago 20 

78.  Yoiatiniajaearina  (Linn.) Tchuantepec 20 

79.  Phonipara  piiHUa  (Sw.) Domlomingiiillo 20 

80.  Cyanotpiza  eyanea  (Linn.) Tehnantepec 20 

81.  Cyano9piza  eiris  {Liun.) Tehnantepeo,  Tchuantepec  City 20 

82.  Cyanotpiza  ledaneheri  (Lafr.) Tohiiantepoc,  Teliuantepec  City 20 

83.  Cijanospiza  roiitce,  Lawr Tehuantepec 20, 21 

84.  EtupUa  aintrieatui  (Oni.) Teliuantepec,  Tehnantepec  City 21 

85.  Pasterevlus  savanna  var.  alaudintUy  Dp. Tehnantepec  City 21 

86.  Zonoirichia  myatacalU^  Uartl Teliuacan 21 

87.  ^piMlte  *ociaK#  (WiU.) Chiapaa 21 

88.  SpizMa»ocidH9\9X,aTizona,  Cones Tdhuantepec 21 

89.  Spizdia  atrigularii,  Cah Chapulco 21 

90.  Peuecta  rufietpt  var.  dotccordi,  Scl Puento  Colorado 21 

91.  Cotumiculus  passerinuz  (Wils.) Tchuantepec  City 21 

92.  Embemagra  ru/ivirgata,  Lawr Huamelula 22 

93.  HctmophUa  rufateenM,  Sw Tchuantepec 22 

94.  HatmophUa  rn/Uauda  (Bonap.) Tehuantepec,  Tehnantepec  Cit^  22 

96.  Jlcemophila  ntmiehratti,  Lawr Tehuantepec 22 

96.  PipOo  maculatfu,  Sw Cieneguilla 22 

97.  Pipilo  albieoUU,  Scl Hnitzo 22 

96.  ChondetUt  grammaca  (Say) Tehiiantei>oc 22 

99.  ChrytomUru  notata  (Du  Buh.) Chiapas 22 

ALAUDID^.. 

100.  Eretnophila  alpestris  var.  ehtygolcema 

( Wagl .) Teliuantepec 22 

ICTP:RII)iE. 

101 .  CanneuluM  melanieUrut  (Bp.) Tehnantepec.  Tehuantepec  City 23 

102.  Casnetu  prevoKti  (Lc»».) Tehuantejicc 23 

103.  letsrus  protthemelas  {SiT\c\i\&nd) Tehuantepec 23 

104.  leterxu  melanoeephahia  (Wagl.) Tt^liuantopec 23 

105.  Icterus  menomeUu  (Wagl.) Tehuantei)ec 23 

106.  Jeterus  giilarvt  (Wagl.) Tehuantepec 23 

107.  It  Unu  pectoralU  (Wagl.) Tehuantepec 23 

108.  Icterus fonnoms^  Lawr Tehuantepec 23 

109.  Icterus  spurius  var.  ajlni*,  Lawr Tehuantepec,  TehuanteiK'c  City 24 

110.  Molothnts  ctneus  (Wagl.) Tehuantepec 24 

111.  Molothrus pecoris  var.  obxcurus  (( Jm.) . . . Tehuante]M>c  City 2-t 

112.  StumeUa  inagna  var.  mexicana,  Scl Tehuantcpetr 24 

113    (j^uisoilus  maerurus^  Sw Tehuante]M>c 24 

114.  i^uisealus  mexicanus^  Cass Tehuantepec 24 

COUVIDvK. 

lir».  CyanociUa  eoronatit  (Sw.) Cienognilla 24 

IIG.  <'ftanoeUta  ealiforniea  var.  sumichranti, 

lUdg Nacaltopec 24 

117.  (.ktlocitta /onnofta  (Sw.) Tohuantep<ir,  Tchuantei>ei>  City 24,25 

IIH.  Xanthura  guatemalensis  (Bp.) Tehuantepec 25 

119.  PsUorhinut  morio  (Licht.) Tehuantepec 25 

120.  Vorvus  eorax  var.  carnivonts,  Iktrtruni . . Tehuantepec 25 

DKNDUOCOLAPTID.Ti:. 

121.  Dendrornis  efmrneirostris  (Sw.) Tchuant«'pec "^ 
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TYRANNIDiE. 

Pag© 

122.  AttUa  eitreopygius  {Bfi.) Tohnantepec 25 

123.  Sayornis  saytis  (Bp.) .Chapnlco 2S 

124.  Say omis  nigricans  (Sw.) Tanatepoc 25 

125.  TodiroHrum  aehiutaeeicept,  Scl Tehuantopec 26 

120.  Oneottoma  einereit^ulare,  Scl Tehuautepec 26 

127.  OmiUiion  incaneseena  (Max.) Tebuantepec 28 

128.  MyioieUtes  texensi*  (Girauil) Tehuantepeo 26 

120.  Khynchocycliu  einereieepa  \,^\.) Tehuantopec 26 

130.  Piiangut  derbiama  (Kanp) Tehuantopec 26 

131.  Myiodynattes  luteiventria,  Bp Tebuantepec 26 

132.  Megarhynchus  mexieanus  (Lafr.) Tehuantepeo 26 

133.  Miucivora  mexicana,  Scl Tehuantopec 20 

134.  Pyroeephalus  rubineus  var.  M^zieanus, 

Scl Tehaantepec,  Tehuantopec  City 27 

135.  Empidonax  minitnuM  (Baird) Tehuantepeo,  Tebuantepec  City,  Chiapas.  27 

136.  Etnpidonax  JIavivfntrii  ( Bainl) Tehuantopec 27 

137.  Empidonax  traillii  var.  putillus  (Sw.  & 

Kich.) Tehuantepeo  City 27 

138.  Empidonax  hammondi  (Do  Vc«ey) Chiapas 27 

139.  Vontopiu  borealit  (Sw.) Tebuantepec 27 

140.  ContopuM  pertinaz.  Cab.  et  Hein Chiapas 27 

141.  Contopu»  virent  (Linn.) Tehnantepoc 27 

142.  Contopua  virent  var.  riehardsonii  (Sw.) .  .Teliuautepco,  Tebuantepec  City 27 

143.  Myiarehut  criniht*  (Linn.) Tehuantopec  City 27 

144.  Myiarehut  eriniUu  var.  eooperi  (Kanp) .  .Tebuantepec 28 

145.  Myiarchu*  einfraseens  (Lawr.)  Tebuantepec,  Tehuantopec  City,  Chiapas.  28 

140.  Myiarehut  lairrencei  (Giruud ) Tebuantepec,  Dondominguillo 28 

147.  Myiarehut Jlammulatu*,  Lawr Tebuantepec 28 

148.  Tyrannut    meUinehoUmt   var.    tatrapa 

(Licht.) Tebuantepec,  Dondomingnillo 28 

149.  Tyrannut  cratxirottrit,  Sw Tebuantepec,  Los  Cues 28 

150.  Tyrannxu  earoUncmit  ((tHi.) Tehuantopec 28 

151.  Milvulut/orjicatut  (Gni.) Tebuante|>ei\  Tebuantepec  City 28 

(M)TIN(;i  !>.♦:. 

152.  Tityra  prrtonata,  Janl.  &   S<«lb Tehuantopec 28 

153.  Jladrostomwi  aglairr  ( Lafr.) IVumloiuingiiillo 28 

nruiiKK. 

ir>4.  Chiroxiphia  linearit  (Bonap.) Tebuantepec 29 

MOMOTII>.«. 

1 5r».  Momotut  Iftitoni,  I>*ss Tebuantepec 29 

156.  Momotux  m^xicanut  (Sw.) Tolinanto|iec.  La*h  ( 'ues* 29, 30 

157.  Eumomota  tup^reiliarit  (Sandh.) TobuautoiMX* 90 

ALCEIUNII)^. 

l.W.  CtryU  tttrquata  (Linn.) Tehuantepeo 30 

i:i9.  O^ryU  aUyon  (Lmn.) Tohnant«*pec 30 

lOiK  Vfrylf  amazona  (Lath.) Tebuantepec 30 

101.  iVryW  am<ricana  \^T.  cahumtti,  Tsch Tehuante|t(«> 30 

102.  CrryU  tupervili^^ta  (Linn.) Tebuaut<'|HV 30 

Brr(x>Nn>.K. 

lOS.  Bh<to  dytomi,  <\T9y Tebuantepec  90 

trck;c>xii>.k. 

161.  1V«90«  jNidIm  CiouM Tphiuuitvpeo jl 

16.  IVv^M  frrMMfMC,  Cab.  et  lleiB TakiUHitop«e fl 

im.  Tnfm  cttwttm,  QmM l^teiMtofn. H 
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CAPIlIMULGIDiE. 

Page. 

167.  CkordfUes  texennis,  Lavrr Tehnantepoc 31 

188.  AntroMtomut  voci/erut  (Wila.) TehnanU^Iiec  City 31 

1«9.  XyHidromta  iUlticoUii  {Cmtu.) TohiiaiiitoiH*c »  31 

170.  Xjfctibius  jamaieennit  (Gin.) Tohuantepcc 32 

CYPSELIDiE. 

171.  CJuttura  rattxii  (Towiii*.) Tchiiantoitec 32 

TROCHILID^.. 

172.  Campyloptenu  hfmUeueuru*  (Licbt.) ChiapaH 32 

17:1.  LampomiM  prrvotH  (Le«s.) Tcbiiantcpoc 32 

174.  TroehUtu  eoluhrit,  Linn Tehnantopw.,  Ti'liuantcpw  City 32 

17r>.  HtUomatUr  paUidicfps,  Gould Tchuante]>or ; 32 

176.  UdiovMuUr  Uoeadia  (Bourc.) Tohiiantepcc  City 32 

177.  ITeU&master  cotutanti  (Delatt.) Chiapan 32 

178.  Cyanomia  eyanocephala  (Lgm.) Teluiant<>poc 32 

179.  Oyanomia  violieepi  (Gould) Tehuantop<H> 32 

180.  Pyrrhnphana  einnamomta  ( Los.*4.) Tehnantepec 32 

181 .  1*yrrhoph€ena  deviUei  (Bourc.) Chiapna 33 

182.  I\frrhoptuma  rirferi  (Bourc.) Tcliuant«i>oc 33 

183.  T%aHnuUiaM eandidut  (Bourc.  ot Muls.)..Tehuantopcc 33 

181.  dree  doubUtlayi  (Bourc.) Tohuantopoc 33 

185.  Chlorolampis  eanaveti  (Less.) Tchuantopec 33 

CrCULID.E. 

186.  Crotophaga  ^uleirontrit,  Sw Tohuantepoc 33 

187.  DiplopUrun  naviuft  ( Linn.) TebuanU»pti<' 33 

188.  Piaya  eayana  ( Linn.) Tobuanlepoc :J3 

189.  Piaya  ridibundus  (Gra.) Tobuante]Hic  City :« 

190.  Morocoeeyx  eryihropygia  ( Le88.) Tvbuantopcc,  Tebuaut<*iMU'.  City 34 

191.  (ieoeoccyz  infxicanus  (Gm.) Tobuantcpeo 'M 

ItAMPHASTIDiE. 

192.  PUrogloM»ui  torquatwt  (Gni.) Tebuantcpor 34 

191.  CainprphUu^ gitatfinalentii^  (Il.irtl.) Tobuantcpeo, T(>buuutc]>o<'  ('itj* 34 

194.  Ifryoroptix  9eapnlari<t  (Vij;.) Tebuant*'P<-<' 31 

Wi.  IHrtu  gcalarin,  Wajfl Puonto  (.'olorailo 31 

196.  SphyrapieuJf  variiis  (Linn.) Tchiiant<'|>oi',  ("binpan 35 

197.  Cliloronfrpeg  ftruginostui  (Lic-)it.) TebuaiitciMM',  ('biajiaH 35 

19"*.  Mrlaiwrjtfit  /orinicivorus  (Sw.) Trbuantt'iMJC,  Cliiapas 35 

199.  Onturtts  nuri/rons  ( Wa^jl.) TohuantcpJM^ 35 

2(K).  fVnturus  hffpopolins  (\Vnfr\.) Cbapulco 35 

PSITTACID.1*:. 

201.  Ara  marao  (Linn.) TcbuantoiMT,  Toliuant<'i>oo  City 35 

'2ft2.  Ara  militariK  (Linn.) Mountains  n«»rtli  ofTcliuantriM'c 35 

2(Kl.  ('onurut  aztec,  Siitianrt' T<*linante]KM' 35 

204.  Conurun pftzii  (Li^ilil.) Tt'.buant*'i»ec 3(5 

205.  Jtrutngfryt  toci  ((i in .) Tcluiaiitoiwo 36 

206.  Chryiotis/arinosailUnU.) Santa  Maria 36 

2<j7.  Chryuotitt attropalliata  (Los.s.) TebuaiitoiKU' 36 

20^.  ChrysofiM  Uraillantii,  (I  ray Ti'bnaii(«*iN'<" 36 

'Mi.  ChnjBotitt  auttnniialis  ( I. inn.) Tcbiiantcju'C 36 

210.  (^hrynutit  aViifrons,  Sparnii 'IVbuantcp<H',  'IVbiianti«iM;o  City 37 

211.  Chry90ti$  finMchi,  S<1 T«buantvp«M:  ( ;ity 37 

STUIGID.E. 

212.  Glauridium/frntgitiiuin  (Max.) Trbuan(c|>or.T<'bnant4'|M'<'  City.  Clilap 

ai3.  Olaueidium  gnoma  (  Wapl.) TtlniantriuT.  Tt'linant«'|Mr  (!||y 

S14.  Speotifto eunictdana  \AT.hypitgira  {\\\%.)  T«'liiiant«'|M'C 
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215.  Bttbo  virffinianut  (Gm.) T«haiuitop««  City 37 

216.  <HeeabanigroUne^Ua^^ Tehuantepec  City 37 

217.  OUeaba  tquamulata  (Lioht.) Tehaantepec  City 37. 38 

218.  Pulsatrix  to  rquaia  (Daad . ) Teli  uantepec 38 

219.  Strix  flamm^i  var.  pratineola,  Bp Tehaantepec  City 38 

FALCOXIDJE. 

220.  Spizwfttu  manduifH  (Daud.) Tohuantopec 38 

221 .  SyizdeUu  melanoUtteus  ( Vieill . ) Tehaantepec 38 

222.  Pandion    haliaetui    var.     carolinentia 

(Linn.) Tehaantepec,  Ventosa  Bay 38 

223.  Thrtuaetus  harpyia  (Linn.) Tehuantepec 39 

224.  nypotriorekis  aUngtUarit  (Dautl.) Tehaantepec,  Oaxaca 39 

225.  Ilypotriorekis/emoraUs  (Temm.) Tehaantepec  City 39 

226.  TinnunciUuM  sparveritu  (Linn.) Tehuantepec  City :  39 

227.  Asturina plagiata  (Licht.) Tehuantepec,  Tehuantepec  City 39 

228.  JRupomit  magniroatris  var.  ffrUeocauda, 

Ridg Tehaantepec 39 

229.  Oeranotpiza  nigra  (Dn  Bus) Tehaantepec 39, 40 

230.  Miercuttur  semitorquatut  (Vieill.) Tehaantepec,  Tehaantepec  City 40, 4 

231.  Ilerpetotheres  eachinnans  (Linn.) Tehuantepec.  Tehuantepec  City 4 

232.  Aeeipiter  fuaexu  (Gm.) Tohnantepe<*,  Tehaantepec  City 4 

2311.  Aeeipiier  eooperi,  Bp Tehuantepec 4 

234.  Bu4eo  borealit  (Gm.) Tehuantepec  City,  Cacoprieto 4 

2:i5.  Butfo  penntylvanietut  ( Wils.) Tehaantepec 4 

236.  BuUo pteroelei  (Tonuu.) Tehaantepec 4 

ZM.  Buteo  inmtUtu,  Pclz Tehaantepec  City 42 

238.  Antenor  unicinctus  var.  tiarriiri  (And.)  .  .Tehuantepec  City 42 

239.  Urubitinga  zonura  (Shaw) Tehuantepec,  Tehuantepec  City,  Chiapas.  42 

240.  Urubitinga  anthrcLebia  (Liciht.) Tehuantepec 42 

241 .  Cgmindis  eayenentis  (Gm.) Tehuantepec 42, 43 

242.  Cymindis  uneinatwi  (III.) Tuhnantepe<* 43 

243.  Ictinia  plutnbfa  (Gm.) Tehaantepec 43 

244.  Circus  eyanfus  vur.  hiulionius  (I Ann.). . . Tehuantepe<* 43 

245.  Polyboru*  thaniu  var.  audubonii,  Cass . . .  Irttbmus  of  Tehuantepec 43 

(^ATHARTII)Ji. 

246.  Cathartet  papa  (Liun.) Isthmus  of  Tehuantepec 43 

247.  RhynogryphuH  aura  (Liiiii.) Irtthmufl  of  Tehunnte]»e<; 44 

248.  CatkariMta  atrata  ( Bartr.) Isthmus  of  Tehuante]MM* 44 

(;()LU.MBID.«. 

249.  Columba /lavirostris,  Wagl Tehuantepec 44 

250.  Zenaidura  earolinensis  (Linn.) Chiapas 44 

251 .  Chaincepelia  pasnerina  (Linn.) Tehuantepec  City 44 

25*2.  Scarda/fUa  inea  (L«'.ss.) Tehuantepec  City 44 

2.VJ.  Mflopelia  Uiwoptera  { Linn.) Tehaantepec  City 44 

254.  I^rptoptila  aUti/rong,  Bp Tehuante]»ec,  Tehuantepec  ( -it y 44 

CKACIIKI-:. 

255.  Crax  globicera  (Linn.) Tehuantepec 44 

25C.  Vfnclope  purpura»een$,  Wajjl Tehuantepec 45 

257.  Ortalida  poUocfphala,  Wagl Tehaantci)ec,  Tehuantepec  ( 'it y 45 

25S.  Ortalida  vet ula,  Wagl Tehuantepec 45 

PERDICID.K. 

259.  Ortyx  eoyoleoM,  Gm Tehuantepec 45 

CRYPTrUIDJ!:. 

MO.  NothocereuK  mllffi,  Itp Tehuantepec 45 
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lKi«.  I-AWRKNCK  Gkoruk  N. — CJontiiiueil. 

CHARADRIIDiE. 

Page. 

261.  <Edienem%u  hitiriatui,  WAg\ Tehoantepoc 45 

262.  Siiitatarola  hdvetiea  (Linn.) Tehaantepec 46 

263.  ^ifialitis  voeifera  (Unn.) Tehuantepec 40 

264.  ^ffialitis  temipalmata  (Bp.) Tehuantepec 46 

265.  ^giaUtis  eoUaris  (YieiW.) Tehuantepec  City 46 

H2EMAT0PIDiE. 

266.  Iltematojnu  ptUUatus,  Tcmm Tehuantepec 46 

267.  StrepgUat  interpret  (Unn.) Te)iuant«ipec 40 

RKCURVIROSTRII)^. 

268.  Himantapuf  nigrieoUU,  Vieill TehuauteiMW 46 

PHALAROPID^E. 

260.  Lcbipet  hyperborewi  (Linn.) Tehuantepec 46 

SCOLOPACIDiE. 

270.  Maerorhamphu^ grineun  var.  seolopaeeus 

(Say ) Teh  uantepec 46 

271.  Mieropalama  himantopwi,  Bp Tehuantepec 47 

272.  EreuneUt    ptuillus    var.     oreidentalii, 

Lawr Tehuantepec,  Tehuantepec  City 47 

273.  Actodrotnai  minutiUa  (Vieill.) Tehuantepec  City 47 

274.  Aetodronuu  nuuukUa  (VieiW.) Tehuantepec  City 47 

275.  CdHdrit  arenaria  (Lmn.) Tehuantepec 47 

276.  Liincta/edoa  (Linn.) Tehuantepec 47 

277.  Sjfmphemia  semipalmata  {(}m.) Tehuantepec 47 

278.  Oambftta  inelanoUuea  (Gm.) Tehuantepec 47 

279.  Oambetta/lavipft  (Gm.) Tehuantepec 47 

2M.  Rhyaeophilus  soUtarius  (WUh.) Tehuantepec,  Tehuautci>ec  City 47 

281.  Tringoi'le9  maeularius  (Liun.)  Tehuantepec,  To1inautei>oc  ('ity 48 

282.  Nuineniun  lotigirostrin,  Wils Tehuantepec 48 

283.  yumenUu  hudsonicus,  Latham Tehuantepec 48 

TANTALTD.K. 

2M.  Tantalus  lo<.Hlator,  Linn Teliuuntepci' 48 

285.  Jlnit  alba,  Linn Tehuuntei>ec 48 

CAX(!R().MIIh*:. 

286.  Carterotna  a^rhUaria,  Linn TchuuutO])ec 48 

PLATALKID/I*:. 

287.  Platalra  ajaja,  Linn Telniantepec 48 

AKDKID.K. 

288.  ArtUa  herodian,  Linn Tehuantepec  City 48 

289.  Oarzetta  eanduluusima  (Gin.) Tehuantepec,  Oiixa<;n 48 

290.  hemU'jrttta     Uueofjastra     var.     lenro- 

prymna  (Licht.) Tehnanto))ec  City 48 

291 .  I>einifgretta  ru/a  (Bodd.) Teliuantepw 40 

292.  Dftniegretta  pealei,  Bp Tehuantepec  City 49 

2m.  Florida  easruUa  (Linn.) Tchuuute)>ec 49 

294.  ItutorideM  vireacent  (Linn.) Tehuantepec,  Tehnante|MH'.  ('ity 49 

295.  Nyetiardea  grisea  var.  natcia  (I{<id(i.) Tehuantepec  City 49 

296.  A  rdetta  exili»  (Gm . ) Teh uantep4«  City 49 

TSn ,  TigriMoma  eabaniti,  llviu Tchuaute|M'c,   TchuanteiMU-  City,  Ventu 

Salada 49 
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1870.  Lawrexck  Gk()K(;k  N. — Continued. 

RALLIDiE. 

298.  Aramwf  scolopaceus  vtkv.  giganteu»,  Bp..Tohiiantepeo 49 

209.  AramidM  albiventris^  Lawr Tchnantepoo 49 

300.  GaUinula  galeai^i,  Licht Teliuantopec  City 50 

301.  Fulica  americana,  Gm SanMatoo 50 

PARUIDiE. 

302.  Parra  g%fmrwHtoma,  TVngl Tohaantopoc 60 

ANATIDJE. 

303.  D^tidroeygna  autumndliM  (Linn.) Tehnantepec 50 

304.  Cairina  moftehata  (Linn.) TohnanteiH)c 50 

PELKCANrD.a5. 

30r>.  Pdeeanu» fusexis,  Linn Ventosa  Bay 50 

306.  Peleeanwi  erytJirorhynehuif,  Gm Tohuantepcc 60 

GKACULID.^:. 

307.  Orandus  in^xUa mix,  Brandt Tehiiant«*peo 60 

PLOTIDiE. 

308.  PlotMS  anhinga,  Linn Tohuantopoc SO 

TACHYPETID^. 
309    Tachypttett  aquihu  (Linn.) Tohaantcpec 51 

LARID.ffi. 

310.  Laruit  delaicarenHx,  Onl Tehnantepec 51 

311.  LaruM  californinis,  Lawr Tehnantepec 61 

312.  Chroieoeephalux  atrieilla  (Linn.) Tehnantepec 51 

313.  (ielochelidon  angli*'a  (Mont-a;]nO Tehnantepec 51 

314.  T/talassetis  maximvx  (BtxUl.) TehuauteiKH! 61 

315.  Thalasgrus  cantiacut  (( ? ni.) Tehuj4ntepe<' 51 

316.  Sterna  forstf 1 1,  Nutt Tehnantepec 61 

317.  Sterna  doufialli,  Mont Tehnantepec 51 

318.  Sterna  antUlarxun,  Ia'sa Tehnantepec 52 

319.  Uyiiroehelidonjixaipes  (Linn.) Tehnantejwc 52 

320.  Rhynchopn  nigra,  Linn Tehnantepec 52 

PODICIPin.K. 

321 .  ,^ylheoeyelus  dominieux  (Linn.) Tehnanteiiec 52 

72. 

1871.  Lawuknck,  (iKour.K  N.     Lott«'r  to  E(li(4»r.     <^The  Ihh,  3<1  rofIoh,  Vol.  i,  July, 

1871,  p.  :<70. 

P»<«. 

1 .  Porzana  guatemalenKiit,  Lawr 370 

2.  Pfr:ana  enneolor,  (lO.sne 370 

73. 

187;t.  Lawukkck,  (iKoutiK  N.     Kemarks  on  Neoniorplnis  pncliorani  and  itH  Allies. 
]\y  (tiH».  N.  Lawn'uco.     <  The  Ihh,  3«1  K<»rio8,  Vol.  in,  April,  1873,  pp.  287-295. 

Pagn. 

1.  yeomorpht^M  geofroyi  (Temm.) Brasll , 

2.  \ettmorphHs  saMtii,  Hoi Central  Ameiie* 91 

3.  Stom«rpkHM  n^pmnit  {Q.  R.  Oniy) W^ 
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74. 

1876.  LawrencK;  George  N,    Description  of  a  New  Species  of  Jay  of  the  Goniis 

Cyanooitta;  also  of  a  supposed  New  Species  of  tlio  Genns  Cyanocorax.    By 

Geo.  N.  Lawrence.     Read  October  11,  1875.     <C,Ann,  Lyo.  Nat.  Hist.  New 

York.    Vol.  XI,  1876,  pp.  163-166. 

FB«e 

1.  Cyanoeitta  pulehra,  n.  a Quito,  Ecuador 163 

2.  Cyanocorax  ortoni  f Pacasinayo,  Peru 164-166 

75. 

1876.  Lawrence,  George  N.    Not«  on  Mnscipota  incanescens,  Wied.     By  George 

N.  Lawrence.     <rAc  /6i«,  3d  series,  Vol.  vi,  October,  1876,  pp.  497, 498. 

PagOi 
1.  Mtucipeta  ineanewent^  Wied 497. 498 

76. 

1877.  Lawrence,  George  N.    Letter  dated  New  York,  April  lOtli,  1876,  to  G.  D. 

Rowley.     <^OrmthoJogical  Miscellany.     Part  vi.     London,  1877,  pp.  220, 221. 

Pajje. 
1.  Somateria  labradoria  (J.  F.  Gmelin) 220,221 

77. 

1877.  Lawrence,  George  N.  Occurrence  of  the  Barnacle  Goose  (Bemicla  leucopsis) 
on  Long  Island,  N.  Y.  By  Geo.  N.  La¥n'once.  <^Bull.  Nutt.  Ornith,  Club, 
Vol.  II,  No.  1,  January,  1877,  p.  18. 

Page. 
1.  Bem%daleucopsi»,'Roie Long  Inland,  N.  T 18 

78. 

1877.  Lawrence,  George  N.  A  Note  on  Cnpidonia  ciipido  var.  pallidicinctns, 
Ridgway.  By  George  N.  Lawrence.  <^Bu1l.  Nutt.  Ornith,  Club,  Vol.  ii. 
No.  2,  April,  1877,  p.  52. 

Page. 
1.  Cupidonia  eupitlo  var.  paUidieinetwi,  KUXgway Soutliwestom  Missouri 52 

79. 

1877.  Lawrence,  George  N.  Descriptions  of  Now  Species  of  Birds  from  the  Island 
of  Dominica.  By  (ieorge  N.  Lawmico.  Read  OciobiT  1,  1877.  <^Ann,  New 
York  Acad,  of  Sci.     Vol.  I,  1879,  pj).  40-19.     Issued  in  Nos.  1, 2,  Dec,  1877. 

Paf^e. 

1.  Tkryothonu  rufeseenn,  n.  s 47 

1.  lirnJnrea  plumbea,  n.  « 47  48 

3.  MjfiarchuM  oberi,  u.  s 48, 4U 

80. 

1877.  Lawrence,  George  N.  Descriptions  of  New  Sjiecics  of  Birds  of  the  Families 
Tn>chili<lu5  and  Totraonida*.  By  (ieorge  N.  Lawrence.  R<»ad  ()<'t(»ber  15, 
1877.  <Jmt.  New  York  Acad.  i!ici.  Vol.  I,  1879,  pp.  50-52.  Issued  in  Nos.  1, 
2,  Dec.,  1877. 

Pag<v 

1.  SporndlnuM  braeei,  n.  n Now  Providence,  W.  I M 

S.  Ortkorkyneku*  rmigrans,  n.  n. Vcnozucla 50.51 

t.  ChfrtMifV  aumiekraati.  n.  h SanU  Kiigtinia,  MexitM)  f 51,  (2 
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81. 

1877.  Lawrence,  George  N.  Not©  on  Doricha  eiiicura  (Vieill.).  By  Geo 
Lawrence.  <^Bull,  Xutl.  Omith.  Club,  Vol.  ii,  No.  4,  October,  1877, 
108, 109. 

I.  Cdlothoraxlud/fr  (Sw.)  9 Arizona 10 

82. 

1877.  Lawrence,  George  N.  A  provisional  list  of  the  BircU  Procured  and  Not 
by  Mr.  Fred.  A.  Ober,  in  the  Island  of  Dominica.  By  Geo.  N.  Lawre 
<^Fore9t  and  Stre4im,  New  York.    Vol.  ix.  No.  18,  December  6,  1877,  p.  34 

I 

1 .  Margarapt  herminieri  (Lafr.) 

2.  Margarops  detmro»tris  ( Vioill.) 

3.  Margarops  montanus  (Vieill.) 

4.  Cincloeerthia  nijicauda,  Gould 

5.  ''Thrush"  f 

6.  Myiadestta  genibarbis,  Sw 

7.  Thryotharus  rtufeseetis,  Lawr 

8.  SiuruM  n(Bvxu8  (Bod<l.) 

0.  DendrcBca  virens  (Gin.) 

10.  Dfndreeea  petechia  (Linn.) ^ 

II .  Dendrceea  plumbea,  Lawr 

12.  Setoptiaga  nUiciUa  (Liun.) 

13.  Vireosylvia  calulris  var.  dominicana,  Im'WT 

14.  Progne  dominieensis  (Gm.) 

15.  Certhiola  dominieana,  Taylor 

16.  Euphonia  /lav\froihs  (Sparm.) 

17.  Saltator  guadeUnipensis,  Lafr 

18.  LoxigiUa  noctU  (Linn.) 

19.  Vhonipara  hieolor  (Linn.) 

20.  Elainea  martiniea  (Liun.) 

21 .  Mifiarehus  oberi,  Lawr 

22.  lilaeietts  blancoi,  Giind 

23.  Tyrannus  rostrattis,  Scl 

24.  Enlampia  jugularis  (Linn.) 

25.  EulamjitJi  holoserUeus  (Linn.) 

26.  Thalurania  magleri  (  I^hh.) , 

27.  Orthorhynfhii^  exilis  (Gm.) 

28.  Oheetura  poliura  (Tenim.) 

29.  ''Sicift"? 

30.  Ceryle  alcyon  (Liun.) 

31.  Coccyzus  minor  ((Jm.) 

32.  Chrysotis  augusta  (Vig.) 

33.  ** Parrot"  ? 

34.  Strix  Jlam mea  var.  nigretcenn,  Lawr - 

35.  Pandion  Iiallai'tus  (Liun.) 

36.  Jiutro  pennsyltanicux  (WiIh.) 

37.  Tinntinnilus  sparrerius  var.  antillarum  (Gm.) 

.18.  Fregata  aquUa  (Linu.) 

39.  Phaethon  /tavirotttriM,  Brandt 

40.  PrUeanHs/Hfcus  (Linu.) 

41.  Ardea  candidinsima  (Gui.) 

42.  A rdea  cct,iilra,  l.iun 

43.  Jiutoridei  rirescenx  (Liun.) 

44.  (^olttmba  corensiM,  Gm , 

45.  S^naida  martiniea,  Bp 

46.  Chamctpelia  passerina  (Linn.) 

47.  Oeotrygon  montaiia  (Linn.) 

48.  Cha  radriut  virginieus^  Bork h 

49.  S^reptiku  inierpreM  (lAnn.) • 

50.  ''Sandpiper" f -         


I 

I 
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lOT.  Lawrekcb,  Gbouge  N.—Continued.  Fag& 

51.  Tringcides  macutariuM  {Ijlun.) 345 

5e.  **T9m'*f 345 

53.  Stenw  antiUarum  (Less.) 345 

M.  Hiemafuiiginosa  (Qm.) 345 

56.  Sterna  ancBithrta^  Scop 345 

56.  ^-IHabloHn"? 345 

83. 

]9i8.  Lawrence,  Gkoruk  N.  Characters  uf  a  supposed  new  Hpecios  of  Soath 
American  Thrush.  By  Geo.  N.  Lawrence.  <C^The  Ibis,  4th  series^  Vol.  ii, 
January,  1878,  p.  57,  Plate  No.  1. 

1.  TurduM  bruntieut,  II.  B Upper  AniazoDS 57 

84. 

187)<.  Lawrenck,  GkoriiK  N.  On  the  Members  of  the  Genus  Gymnoglaux.  By  Goo. 
N.  Lawrence.     <  The  Ibis,  4th  series.  No.  6.  Vol.  ii,  April,  1878,  pp.  184-187. 

1.  Qjfmnoglaux  nud»p««  (Dand.) Porto  Kico 185 

2.  Oytnnoglaux  »«irtoni,n.s St.  Croix  and  St.  Thomas 185, 186 

3.  Gymnoglaux  latcreneii,  Scl.  Sc  Salv Cuba 186 

85. 

187H.  Lawrence,  George  N.  Description  of  a  New  species  of  Parrot  of  the  Genus 
Chrysotis.  By  George  N.  Lawrence.  Read  March  26,  1878.  <Jiifi.  Neio 
York  Acad,  Set.    Vol.  i,1879,  pp.  125, 126.     Issued  in  Nos.  3, 4,  April,  1878. 

Page. 
1.  CkrytotUlaeti/rom,  n.  8 125,126 

86. 

W7M.  Lawrence,  George  N.  Descriptions  of  Seven  New  Species  of  Birds  from  the 
Inland  of  St.  Vincent,  West  Iudi«*8.  By  George  N.  Lawrence.  Read  May 
13th,  1878.  <.lii».  Xew  York  Acad,  Sci,  Vol.  i,  1879,  pp.  146-152.  Issued 
in  Nos.  5, 6,  May-September,  1878. 

Vage 

1.  Turdxi*  nigriroHrU,  n.  8 St.  Vincent,  W.l 146, 147 

2.  Mffiadettes nHlaM,  m.h St  Viuccnt,  WM 147,148 

3.  1%ryothorus  mtuictis,  n.  h St.  Vincent,  W.  1 148,149 

4.  Ortkiola  atrata,  n.  8 St.  Vinct-ut,  W.  1 149 

5.  C^rihiola  taceharina,  n.  h St.  Vincent,  W.  1 150 

6.  Ijfueopeza  bighopi,n.H St.  Vincent,  W.  1 150, 151 

7.  CaUi9Uverneolor,u.6 St.  Vincent,  W.  1 152 

87. 

WW.  IjAWrence,  George  N.     Descri]»tions  of  Supposed  New  Species  of  Birds  from 

the  Inlands  of  Grenada  and  Dominica,  West  Indies.     By  George  N.  L.iwrence. 

Kead  Juno3d,  1878.     <Jmm.  Xcw  York  Acad.  Sd,    Vol.  i,  1879,  pp.  160-163. 

Issued  in  Nos.  5,6,  May-September,  1878. 

Page. 

1.  TftHui €aribb€m*, n. s Inland  of  Grenadii,  W.I .160, 161 

!•  Tkryotkonu grmadenais,  B. » Island  of  Grenu<la,  WM 161 

i*  MmlmukrumuieapiUiu,  n.» Island  of  IK>ininica,  W.  1 161. 162 

r, n. 8 Island  of  (iranada,  W.I 162, 163 
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1879.  Lawrknck,  Georgr  N.  Catalogue  of  the  birds  of  Dominioa,  from  ooUectitms 
iiiado  for  the  SmithHonian  InBtitution^  by  Frederick  A.  Ober,  together  with 
hitt  notcH  and  ubsorvationH.  By  George  N.  Lawrence.  ^Froe.  U.  8,  NaL  Mue. 
Vol.  1, 1878,  pp.  48-69. 

TURDID^. 


1.  Margarojtt  herminieri  (Lafr.) 52 

2.  Margaropt  densirostris  ( ViclU.) 58 

n.  Margarops  montanus  ( Vioill.) 58 

4.  Oinfloeerikia  ruficauda,  Gould 52 

5.  Thrushf 53 

SYLVIID.B. 

6.  Myiadestts  genibarbuf,  Sw 53,54 

TlKXiLODYTlDJC. 

7.  Thryothonu  rvfe»ceti9y  Lawr 54 

SYLVICOLIDiE. 

8.  Siurus  naniu*  (Bmld.) 54 

9.  Dendrceca  virens  (Gm.) 54 

10.  Dendrtxea  petechia  ( Linn.) 54, 55 

11.  Deiidrceea  plumbea,  I^wr 55 

12.  Oetopkaga  rtUieiUa  {Liuu.) 55 

VIRE0NID2E. 

13.  Vireotyltria  ecUidris  var.  dominicana,  n. » 55, 56 

11IKUNDINIDJ5. 

14.  Profjne  dominicenins  ((iiu.) W 

CM:KEBIl)iE. 

15.  Certhiola  dominieana,  Taylor 58 

TANAGRID^. 

16.  Euphotiia  fiavifront  (Spann.) 56. 57 

17.  Haltator  guadeloupetudf,  ImTt 57 

FRINCJILLID.T-:. 

18.  Loxiijilla  noctu  (Lino.) 57, 58 

la.  rhonipara  bicolor  (Linu.) 58.50 

TYRANNIDiE. 

2«.  Klainea  martinica  (Linn.) 59 

21.  Myiarehu*  oberi,  Lawr 50 

22.  JiUtHeun  hntnneieapUlun,  Lawr 50 

23.  TyrannuM  rogtratuf,  Scl 60 

TROCIIILID.E. 

24.  Eulampii  jug^tlari*  (Linn.) 60 

25.  Kulamjtin  holoiteriefu*  ( Linn.) 60. 61 

2t»,  Thalurania  iraglfri  ( Lt'88.) 61 

27.  Orthorhynchut  exilis  (Gui.) 61 


cYrsKLii).*:. 
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29. ,  Swiftf 
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32.  ChnjKotis  auotuta  {Vi^.) 62,63 

33. .Parrot? 64 

STRIGTDJB. 

34.  Strix  jlammea  var.  nujreteei^,  ii.  h 64, 65 

FALCONIDiE. 

35.  Pandion  haliartus  (hinn.) 65 

36.  liuteo  pemtgylvanietu  (Wila.) 65 

37.  Tinnvneulxts  sparverius  var.  atUiUarum  (Gm.) 65 

FUEGATlDiE. 
'.Ui.  Fregata  aquila  ( Liun.) 65 

PIlAfiTHONIDiK. 

39.  rhai^thon  /tavirottrit,  Brandt 65, 66 

PKLECANIDJi. 

40.  VeUcanuM /u9eu9  ( Linn.) 66 

AKDEIDJ5. 

41 .  A  rdea  eandidUrima  (Gm.) 66 

42.  Ardea  eceruUn  (Linn.) 66 

43.  Itutorides  virescens  (Linn.) 66 

COLUMBIPiK. 

44.  (^olumba  corern(i»,  Gm 66 

45.  Zniaida  viartinicana,  Bp 06, 67 

46.  Chamtrpdia  jHis§er%na  (Linn.) 67 

47.  Ueotrygon  montana  (Linn.) 67 

CHARADRIIDJi. 

48.  CharatlriiiM  virifinicus,  liorkh 67 

49.  StreptiUis  inUrpres  (Linn.) 67 

SCOLOPACIDJ5. 

60.  Sandpij>erf 67 

51.  Tringoidet  macularixu  (Liun.) 67 

LAKID.K. 

Wl.  TernJ  {Sterna  HoUdaf) 68 

r>:;.  Strma  antiUarum  (Loss.) 6H 

54.  Strrna  fidiginona  {Gm.) 68 

;m,  sterna  atuentheta,  St'4>p 68 

PROCKLLAKID/K. 
66.  '^JHabloHn"/ «».<» 
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1870.  Lawrence,  George  N.  Catalogue  of  the  birds  of  St.  Vincent,  from  oolleo- 
tions  made  by  Mr.  Fred.  A.  Ober,  under  tbe  directions  of  the  Smithsonian 
Institution,  with  his  notes  thereon.  By  George  N.  Lawrence.  Dated  July 
22, 1878.     <^Proc,  U,  S,  Nat,  Mus.    Vol.  i,  1878,  pp.  18&-X98. 

TUIlDIDiE. 

1.  Turdu9  nigrirostris,  Lawr 187 

2.  Margaropt  herminieri  (Lafr.) 187 

3.  Margaropt  montantu  (Vieill.) 187 

4.  Cindoeerthia  rujleauda,  Gould 187 

5.  Mimus  gilvw,  Yiein 187.188 

SYLVIIDiE. 

6.  Myiadestes  sibilans,  I^wr 188,189 

tro(;l()Dytid^. 

7.  Thryothortu  inusieuK,  Lawr .^. 188 

SYLVlCOLIDiE. 

8.  Leucopezabishopi,  LaMrr 188 

0.  Setaphaga  ruHeiUa  (Lijm.) 189 

VIREONID*. 

10.  Vireo^ylvia  ealidrtM  var.  dominieana^  Lawr 189 

HIRUNDINIDiE. 

11.  Profjne  dominicenHg  (Gui.) 190 

CJERKBIDJ-: 

12.  CerthiolaatraUt,  Lawr 190 

13.  Certhiola  naeeharina,  Law^r 190 

TANAGRII).15. 

14.  Euphonia  Jlavifrona  (Sparin.) 190 

15.  CaUiste  versicolor,  Lawr 190 

FRINGILLIliJ5. 

16.  LoTigiila  noctis  (Unn.) 191 

17.  Phonipara  bicolor  ( Linn. ) 191 

ICTERIDJi:. 

18.  Qui9calu9 / 191 

TYRANNIDiE. 

19.  Elai nta  inartiniea  (Linn.) 191 

20.  Mrfiarchv*  oheri,  Lawr 191 

21.  Ttjrannus  roMtrattu,  Sol 191 

TROCHILID^. 
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23.  Eulampis  holoterieetM  (Linn.) •■  .«••,. 
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25.  Chwtura / .-— 
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mC  iHflMji— ILim l» 
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iTi8H»» IWkIM 

STRIGIDJK. 
LawT IM 

FAIXX>NIDJK. 

n.  Fmm4i»m  hmhmamg  (Umm.i IM 

Xl  BvlM^nuuyimMnw4Wa».» IM 

SI.  rmMnifS  mflbmeuM  (Nitadi)  r 1M,196 

FREGATID^. 
14-  JVvysta  •7«a«  <LiaB.> 1» 

PHAfiTHOKID^. 
15.  FikMtikM«C*«r«««<Liu.) l» 

PELECANID^. 

M.  P#i«eBiiiM/Wjnw(LiiKB.) 1M 

rt.  8mU/lb€r(Unn.)  f IM 

ARVEIDX. 

W.  ArrfM  herwKoM,  Linn IM 

».  Otirzetta  eamlidiMtima  (Gm.) 19« 

40.  Florida  ear^Ua  ( Linn.) 196 

41.  Butoridcf  HreMCfW  (Linn.) IM 

COLUMBIIKF. 

42.  CitlHtnha  corttuU  (Gm.) 169 
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44.  Chamtgpelia pas^erina  (Linn.) 196 

45.  Oeotrjftjon  m<mtarui  (Linn.) 196. 197 

KALLID^. 
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CHAKADUIID.K. 

47.  Squatarola  Mretita  (Linn.) 197 
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49.  JEgiaUtiM  temipalmata  (Bp.) 197 
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12.  OaOinatfo  iciltoni  (Temm.) 107 

51.  THnffa  minuHOa,  Vieill IW 

M.  OmHtfrU  mvwaria  (Linn.) 107 

(Gm.) 107 

(Linn.) 107 

"^\u.) vn 
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1879.  Lawrence,  George  N.  Catalogue  of  tlio  birds  of  Antigna  and  Barbnda,  from 
colIectiouH  made  for  the  Sniitlisoniau  Institution  by  Mr.  Fred.  A.  Ober,  with 
bis  observations.  By  George  N.  Lawrence.  Dated  Nov.  14,  1878.  <^Proc 
U.  S.  Nat,  Mu8.y  Vol.  i,  1878,  pp.  232-242. 
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TURDlDiE. 
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SYLVlCOLIDiE. 

2.  Siuntt  narvius  (Bmld.) 233 

3.  Slums  motacilla  ( Vieill.) 233 

4.  Dendrceca petechia  (Linn.) 233 

5.  Setophaga  ruticilla  (Liuu.) 233 

VIREOKlDJi:. 

6.  Vireosylvia  ealidrU  (Linn.) 233 

C^REBIDiE. 

7.  Certhiola  dominicana,  Taylor 213 

FRlNGILLIIXli:. 

8.  IjoxirfiUa  noetic  (Linn.) 23.'* 

9.  Phonipara  bicolor  (Linn.) 233 

TYRANNIDJ!:. 
10.  Tyraiuiua  rnstratux,  S<'1 23i 

TKCXnilLlD.E. 

U.  Eulampi.t  holosericfu^  (Linn.) 23* 

12.  OrthorhyneliUH  exilis  (( lui.) ZU 

CVCVLWJE. 

13.  Coeci/ztis  minor  (dm.) 234 

JSTRrOIlhE. 

14.  Spentyto  amaura,  n.  « 231-236 

FALCON  IIKE. 

ir>.  Pnndinn  hnliai-tux  (Linn.) 236 

1(J.  Tinnuneulus  gparreriux  >ar.  autillarum  ((ini.) 230 

17.  liuteo  jH-nnf^iflranieu.t  (Wiln.)  * 236 

18.  Falco / 236 

FRE<iATII>.K. 

19.  Freitata  aquila  { Liun.) 236 

PELECAXIDJE. 

20.  Fri«cm»%u/iueut  (lAan,) SM 
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21.  Oarzetta  eandidigHma  (Gm.) 238 
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7.  lyrtnmuM  rotirahu^  8cl 240 
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FALCONID^. 
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U.  Phaethon  /lavirostris,  Brandt 210 
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ARDEID.S. 

16.  Ardea  herodias,  Linn 240 
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ANATIDiE. 
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21.  Olangula  gUtucion  (Linn.) 241 

COLUMBIDiE. 

22.  Columba  leucoeephala,  Linn 241 

23.  Zcnauia  martinieana,  Bp.f 241 

24.  Chainapelia  pataerina  (Linn.) 241 

NUMIDID.E. 
25    Xumida  mfUagris,  Linn.    Introdncecl 241 

RALLIDxE. 

26.  liallu* ? 241 

27.  Frilica f 241 

CIIARADRIIIXE. 

28.  Charadriua  virginicM*,  Borkh 241 

29.  JBgialitis  aemipalmata  (Bp.)  I 241 

SCOLOPACIIh^. 

30.  Jlimantopus  nigricoUis  (Vicill.) 242 

31.  Oallinago  ipiUoni  (Temm.) 242 

32.  Errunetei prtrificatu^  {U\.) 242 

33.  Symphemia  iemipalmatn  (Gni.) 242 
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x879.  Lawrenck,  Georgr  N.  Description  of  a  Now  Specios  of  Cypselidm  of  the 
Genus  Cba'tara.  By  George N.  Lawrence.  Read  November  11, 1878.  <^Ann, 
New  Tori-  Acad,  of  ScL  Vol.  i,  1879,  pp.  255,  256.  Issued  in  Nos.  7,  8,  Sept. 
-Dec.,  1878. 


1.  Clugturadominieana,n.ti IflUiml  of  Dominica,  W.I 2S5,256 

92. 

1979.  Lawrence,  George  N.  Catalogue  of  the  birds  of  Grena<la,  from  a  collec- 
tion made  by  Mr.  Fred.  A.  Obcr  for  the  Smithsonian  Institntien,  including 
others  seen  by  him,  but  not  obtained.  By  George  N.  Lawrence.  Dated 
Dec.  10,  1878.     <Proc.  T.  S.  Nat.  Mas,     Vol.  i,  1878,  pp.  265-278. 

TFRDrDiK. 
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1.  Turdut  ni^roHriM^  Lawr 267 

2.  TurduM  earribbauMf  Lnwr 2«7, 288 

3.  lfimi«(^rM*,  Vielll 20B 

TROGLODYTIDiE. 

4.  Thryothorun  grfnadentU,  I^wr 268 
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VIKEOXIDiE. 
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CCEREBII)^. 

8.  Certkiola  atrata,  Lawr 269 
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TROCIIILID.E. 
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If.  Smiampit  kdoterieetu  (Linn.) 272 

miHatut  (Umi.) 272 

"""SELID.E. 

272 
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24.  Crotophaga  ani,  Linn 273 

STIU(JII).«. 
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FALCOXIDiE. 

26.  Pandion  haltaettu  (Unn.) 273 
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FIIEGATII)^. 

29.  Fregata  aqtiila  (Linn.) 274 
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30.  Pharthon  aiJiereun,  Linn 274 

PELECANIDiE. 

31.  Peleeanu«/u3ctu,  Linn 274 
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33.  Ardea  herodias,  Linn 274 
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36.  Butorides  vireteeiut  (Linn.) 275 

37.  Kyctiardea  violaeea  (Liun.) 275 
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38.  PlataUa  ajaja  (Linn.) 275 

COLUMBIDJ.. 

39.  CoUimba  eorensig,  Gm 275 

40.  Zenaida  martinieana,  Bp 275, 276 

4L  Chamcfpelia  panxerina  (Linn.) 276 

42.  Oeotrygon  montana  (Linn.) 276 

K.\LLin.1%. 

43.  Oallinula  galeata  (Liclit.) 276 

44.  Porzana .' 276 

45.  Pxdica \ 276 

CHARADRIII).*:. 

46.  Charadrius  vinfinimn,  Borkh 276 

SCOLOPACIDJE. 

47.  Tringoidfx  vtamlarius  (Linn.) 276, 2T7 

48.  Xummius  htidMoninu  (L«th.)f 277 
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40.  Amcma§UlUtm$aJmm^ SH 
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51 .  Sterna  dougalU,  Mont 277 

K.  Sterna /uliginosa,  Gm 277 

Si.  LaruM  atrieiOa,  Linn 277 

PODI('IPITII)/K. 
54.  Pwliceps f 277 

The  Grexadinks. 

1.  Chamarpelia  poHurina , .  277 

2.  Zenaida  martinieana 277 

3.  Quiscalus  lumuwuiit 278 

4.  Coceyzut  minor 278 

5.  Certhiola / 278 

6.  Phonipara  bieolor 278 

7.  Mimu*  gilvtu 278 

8.  Butorides  rireseena 278 

9.  Jiutfo  pennxylvanieus 278 

10.  Ortalida  ru/leauda.    lutrwlurcd 278 

11.  Ortyxvirginianux.    Iiitro4liirt.'<l 278 

12.  Orthorj/nchui  eriiftatu*  (Linn.) 278 

93. 

1879.  Lawuentk,  OkokciK  N.  Catalogue  <»f  the  hinls  colleclod  in  Martiniqiio  by 
Mr.  Freil.  A.  OImt  for  tlio  Smitlisoiiian  Institntioii.  Hy  (ioorgo  N.  Lawrence. 
I)at«»a  December  31,  1878.     <^Proc.  V.  S.  Xat.  3/m».,  VoL  i,  1878.  i>i>.  34i)-360. 

TUUDII)^:. 

1*ago. 

1.  2fargarop$  herminieri  (Lafr.) 351 

2.  Alargarojis  drtuirontrii  ( Vicill.) 351 

3.  Manjart*p$  inontanun  (Vieill.) 351 

4.  Cinrloerrthia  ijutturalU  (Lafr.) 351, 352 
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SYLVIID.K. 
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VIkKOXID.K. 
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HIUUNDINID.K. 

11.  Progmt  dominie^imix  (( ini.) 354 
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12.  Certhinia  martinieana,  Kclrh 354 

TANA<;iiII).K. 

"^-■Uiifa /awifronM  (Sjiann.) 354 

•mt^miitnapentU,  Lafr 3:»|,  r.5 
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FRINGILLIDJE. 

15.  Loxigilla  noetin  ( Linn.) 355 

16.  Phonipara  bicolor  (Linn.) 355 

ICTERID/E. 

17.  Jeteni*  bonana  (Linn.) 355 

18.  Quisealu^in/lexirottriM,  Sw 355-157 

TYRAXNID.*:. 

19.  Elainea  tnartiniea  (Linn.) 357 

20.  Myiarehu^  »elaUn,  n.  H. .  : 357,358 

21.  Tyrannut  roxtratun,  Scl 358 

TROCHILTDiE. 

22.  Eulampis  jugtdarU  (Linn.) 358 

23.  Eulampit  holofterieexa  (Linn.) 858 

24.  Orthorhynehtut  exilxM  (Gm.) 358 

CYPSELIDiE. 

25.  Chcptura f 36© 

ALCEDrNIDJ5. 

26.  Cerylf  altyon  (Linn.)    -• 35« 
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FALCONIDiE. 

28.  TinnuneitluM  itj>arverius  var.  antillanim  (Gni.) 350 

FREGATIDiE. 

29.  Frfgata  aqvila  (Linn.) 359 

PHAKTHGNIDiE. 

30.  rhaethon  flaviro*tri»,  Rrandt 359 
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32.  Ardea  herndiat  {lAnn.) 350 
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COLUMBID.H:. 

ns.  Cohnnba  eorenns  (Gm.) 309 

'Mi.  Zenaula  martinicatia,  lip 

37.  Chamcepelia  t^msMeriiui  ( Linn.) 

38.  Geotrygoii  montana  (Linn.) 

SCOLOPACIDiE. 

39.  Tringoidea  maenlarinn  (Linn.) ....•••■ 

LARIDJE. 

40.  SUmadtniffaUi,  Mont 
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1879.  I^ WHENCE,  George  N.  Catalogue  of  a  collection  of  hinlB  o1)taincd  in  Guade- 
loupe for  the  Smithsonian  Institution,  by  Mr.  Fred.  A.  Ober.  By  George  N. 
Lawrence.     Dated  Dec.  31,  1878.     <^Proc.  U.  S.  Xat.  Mus,,  Vol.  i,  1878,  pp. 

TURDIDiE. 

1 .  MargarapM  herminieri  (Lafr .) 452, 453 

2.  Margarops  deiuiroHrit  (YieOl.) 453 

S.  Maryaroju  montantu  (Vieill.) 453 

4.  Cincloeerthia  ruJUauda,  Goald 453 

TROGLODYTID^. 

5.  ThryothoruM  rt^feMcen*,  Lawr 453 

SYLVICOLlD-ffi. 

•.  HiuruM  fUMviui  (Botld.) 453 

7.  Dendrctea  petechia  var.  melanoptera,  n.  h 453, 454 

8.  Dendraea  plumbea,  Lawr 454 

9.  Setophaga  ruHeiUa  (Linn.) : 454 

VIREOXID^. 

10.  Tirtoaylvia  calidrin  VRT.  dominieana,  Lawr 454 

HIRUNDrNID^. 

11.  nirundo  korreorum.  Barton 455 

CCEKEBIDiE. 

12.  Certhiola  dominieana,  Taylor 455 

TANAGRIDiE. 

13.  Euphonia  Jlavifrons  (Spann.) 455, 456 

14.  Saltator  guadeUntpensi*^  Lafr 457 

FRINGILLIDiE. 

15.  LoxigiUa  noetii  (Linn.) 457 

16.  Phonipara  hicolor  (Linn.) 457 

ICTKPwIDiE. 

17.  Quitealu*  guadelaupentis,  n.  a 457, 458 

TVUANNID^E. 

18.  Elainea  tnartiniea  (Linn.) 458 

TRiXJniLII)^. 

19.  EulampiM  jugularit  (Linn.) 458 

20.  EulampiM  koloierieeuM  (Linn.) 45H 

21.  Ortkorh^ehtu  ezilia  (Gm.) 45H,  450 

CYPSELIDi*:. 

22.  Cypitloidef  niger  (Om.) 450 

alcedinid.t;. 

23.  CeryU  akgon  (Linn.) 450 

24.  Onyb  torqwUa  (Linn.) 450 

-      PICID.K. 

450 
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CUCULIDiE. 

Page 

26.  CoeeyzttM  minor  (Gm.) 459 

FALCONIDJE. 

27.  Tinnuneulua  sparverius  var.  antiUarum  (Gm.) 450, 460 

PHAftTHOXID^. 

28.  Pharthon  ctthere^is  (lAnn.) 460 

ARDEIDiE. 

29.  Butoride*  vitfwens  (Linn.) 460 

30.  Kyctiardea  violaeta  ( Linn.) 460 

COLUMllID^. 

31.  Columha  eorentiSy  Gm 460 

32.  Zenaida  martinieana,  Bp 460 

33.  Chanuepelia  panserina  (Linn.) 460 

34.  Oeotrygon  mystaeta  (Terani.) 460, 461 

RALLTD.F.. 

35.  RaUtis  crrpitanft,  Gm 461 

36.  OalUnula  galrata  (Licht.) 461 

rilAKADRIIl).*:. 

37.  Charadrius  virginiexit,  Borkh 461 

38.  ^rfidliti*  ftemipalmata  (B|».) 461 

SCOLOl'ACID.E. 

39.  Tringa  maeulata  ( Vieill.) .161 

40.  Ereuneten  pftrifieatui  (III.) 461 

41 .  Rhyacophilus  tolitariuM  ( Wils.) 461 

LAKII>.i:. 

42.  Larun  atririlta.  Linn 462 

43.  KUrna  maxima,  B<hI(1 462 

44.  Stfrna  donjalU,  Mont 462 

4.'».  SUma  fuliginoM  (< lui.)  462 

95. 

1879.  Lawrex<7E,  Gkorgk  X.  A  p«*in»ral  tMtal<»j;ii»'  of  tlio  hinl's  notod  from  the 
Inlands  of  thf  Lt'sser  Aiitill«*.s  visiti'd  by  Mr.  Fr«'d.  A.  OImt;  with  a  talde 
Hliowinij  tlu'ir  diHtrihiition,  and  tlioso  fonnd  in  the  rnit4*d  Staten.  Bv 
Georffo  N.  Lawrcnc*'.  Datod  March  20,  1879.  </»rf>r.  T.  .'J.  XaU  J/i«.,  VoL 
I,  1878,  pp.  48ft-488. 

BlKI>S  OF  TlIK   LK^'SKR    AVTIM.ES. 

\.  Tardus  nig rirost Ha,  l^ivrr 486 

2.  Turdut  caribfKTu*,  l^MTT 486 

3.  rr/n/rit ' 486 

4.  Margarops  hrrmini^ri  [  \^\ft.) 486 

5.  Margaropf  dmsirtuctrin  { Vioill.)  ....  486 

0.  MargaropM  montanut  (Xu^iW.)  486 

7.  JtamphocinelHsbrackytiru*{\M\l  )  ..   ..  486 

8.  OinWtxvrfAui  rH/i<«W(fii,  G«Md«l     .. 488 

9.  CiHeloctrthim  gnttMtxiiis^  l^tt , 
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10.  Mimuiyilvug,  Vieill 486 

11.  MyiadeMtes  genibarbis,  Sw 480 

12.  MyiadfUs  nbilans,  Lawr 486 

13.  Utryothomt  rvfe»eena^  Lawr i . .  486 

14.  Tkryoikorui  mimetu,  Lawr 486 

15.  Thry<Mkonugrenaden9ii^  Lawr 486 

16.  Thryothoru*  martinieeiui-,  Scl 486 

17.  Siuru^natius  (BoAH.) 486 

18.  fHurui  motacxOa  (VieiM.) 486 

19.  Dendntca  viretu  (Gm.) 486 

20.  Dendrceea  plumbea,  Lawr 486 

21.  Dendneea  petechia  var.  ruJleapiUa  (Gm.) 486 

22.  DetidroBca  petechia  vnr.  melanoptera,  Lawr 486 

23.  Dendraea  rufigula,  Haird 486 

24.  Leueopeza  bixhopi,  Lawr 486 

25.  Setophaga  rutieiUa  (Linn.) 486 

26.  Vireotylvia  ealidriM  (Linu.) 486 

27.  Tireoiylvia  ealidris  var.  dominieana,  Lawr 486 

28.  Progne  dominieenHi  (Gm.) 487 

29.  Hirundo  horreorum.  Barton 487 

30.  Certhiola  dominieana,  Taylor 487 

31.  Certhiola  aaeehariiia^  Lan^T 487 

32.  CerthioUi  atrata,  Lawr 487 

33.  Certhiola  martinirana,  Reich 487 

34.  Euphonia  Jtavifron9  (Spami.) 487 

35.  Calliste  vertieolor^  Lawr 487 

36.  SaUator  gtutdeloupentis^  Laft 487 

37.  LoxigiUa  noeiit  (Linn.) 487 

38.  Ph€inipara  bieolor  (Linn.) 487 

30.  Quitealus  luminonu,  Lawr 487 

40.  i^uitealMM  injlexiroittri^,  Sw 487 

41.  f^uiaealus  guadeloupennn,  Imwt 487 

42.  letents  honana  (Linn.) 487 

43.  Elainea  fnartiniea  (Linn.) 487 

44.  Mj/iarehu*  oberi^  Lawr 487 

45.  Myiarehut  selateri,  Lawr 487 

46.  Blacicu*  brunneieapillus,  Lawr 487 

47.  Tyrannus  rostratut,  Scl 487 

48.  Tyrannus  melaneholieun,  \M\\ 487 

49.  Glaueii  hirtuttui  (Gni.) 487 

5n.  EulainpiM  jugularis  (Linn.) 487 

51.  EulampiM  holaterieeux  (Liun.) 487 

52.  Thalurania  wagleri  (Le»H.) 487 

53.  Orthorhynetu  exUii  ((}m.) 487 

54.  Orthorhynetu  ornatutt,  i  Jould 487 

55.  Orthorhynetu  eristatun  (Linn.) 487 

56.  Chaetura  dominieana,  Lawr 487 

57.  Chettura  tp.f 487 

58.  Chaetura  ep.r 487 

59.  Ntrift  tp.r 487 

CO.  Cypgfloidee  uiger  ((Jm.) 487 

61.  Melanerpet  V herminieri  (Lcmm.) 4K7 

62.  Ceryle  aleyon  (Linu.) 487 

63.  Ceryle  torquata  (Linn.) 487 

64.  Coeeyzu*  minor  (Gm.) 487 

W.  Crotophaga  ani,  Linn 4^7 

66.  Chry$otit  auguHa  ( Vig.) 487 

67.  Chryeotit  gtnldingi  {\\\*.) 487 

68.  Parrot  tp.f 487 

69.  Htrix /lammea  var.  nigrtneenn,  Lawr 487 

70.  fipeotyto  amaura,  I^wr 487 

71.  Pundion  haUeetus  (Linn,) 487 

72.  Buteo penntylvanieus  (Wil«.) 487 

73.  UrHbitinga  anthraeina  (Sittch.)  1 487 
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Tj.  FaltoeoM«,uni4ri.r.a,uaum,Bp.t 

T^.  TInaiineiUiiiaramrliuviit.antaiarmniaja.) 

7(1.  FriijaU  aquOa  (Utm.) 

Tl.  Plia/thim  aHurmu  (LbiB.) 

n.  rftoftftoH/owrwIK.  (BmiiiMI 

T9.  PnlKSHUJi/iurui  (Linn.) 

80.  Sola jtt*r  ( Linn,) 

ii.  Arilia  litreiKa;  Linn 

SS.  SrmHaii/gr*Ua  (Om.)1 

8.1.  OanfttacnndUUHnut  (Gm.) 

Bt.  floKrfneoimlmlLliui.l 

8S.  BulBfiilH  tirtictnt  lUott.) 

8A.  VyaNsnlMi  riuluiw  lUiiii.J 

ti7.  rlolalH  1^1^  (Uun.j 

SB.  Dii|UalMiAainen(<i(L1nn.) 

88.  nani;wIo^uri«»{Linii,).. 

W.  (Wi(mlnwr»«jri»(Gni.). 

«],  (WhuiIhi  l«u<iMiibiIa,  Uun 

B2.  Zmaida  tuartiniaina,  Bp. 

Kt.  CA4mfi?fifNapBjrHriHn  (Linn»)..- 
M.  0Ai(riqr0ti  motifoflil  fLinTi.)--,... 

8S,  fl«o(fW(wn  myibtwa  iTnnnn.) 

M.  ft"timii(0)wi™srMll,lnii.) 

K.  OrtgxvlrgiKianuM  lUoa.) 

B8.  nnlliu rnpitaai (Gm.) 

100.  T'nni'iyrio  nuirKninu  (Linn.J 

101.  OaUiiiuiaffaUatalUcUt.} 

IIB   *WifO — -'  --- 

liu,  »/iio(.i  r"Iii  MctUta  (Linn,) 

101,  Vlinrt'lnm  virginievt  (ItotYb.) 

li)B,  ^ffuitiiii  temipahiiaU  (Bp.) 

MIG.  Sirrpiilm inttrpra {Una.) , .       ... 

1U7,  »fi>»inld|~Jn^ri«IKf  (Vidll.) 

V».  OallimtginMiimt  llemm.) .  .. 

10B.  TKn^  tntatitiSa  (ViBiU.) 

110.  TringamamlaM  (VMll.) .  ... 

111.  Caliarii ann/tria  (Dan.) 

IIZ.  ErtiiuUtjHlriJtuHuH'ai.) 

ll:i.  JfyoijiAMniaMinifiatnuiU  (Om.J .     .. 

1U.  (JmnMlajIaviyr*  (UiD.).. —  .  ... 

1L1.  HanMUnuIanalniAKGni.) .   ... 

llfl.  Shtiaaiphitut  lotilarhii  (WUa.l 

111.  Trtngoiditmaetitariuiihilai.i   

lis.  yn«HnfuilDn^*nMfru(WilB.I 

im.  A'HinimiNfAtiifKmimu  (LilU.). 

liO.Anouiitalid'fiUuB.)...       . 

III.  KUnia  nioxiHUt  <linMl  

122.  SUnia  ihimallS.  Hum  

1SI.  gtena  aoKRarum  (Lm  i 

lU.  Strnte/uliiiinOHUGai.)     .  ..  .. 

1^.  Slrmn  mutmlirla  (Btwj)  > 

im.  iMn*  atrieilla  (Linn.)  

137.  JlUnlala f 

1311.  I'tdUymbtii imdiapi  iIa:,u  i  .     .. 

96. 

1880.  Lawhksce,  Gkorqi:  N.    Hoiiriiitiim  i 
T<tnlii)o>,    fmiii   tll«  Inlitiul   iiF    Diiij 
Dated  April  1,  1880.     <Fornt  ntirf  Slrmm,  Am  XM 
lr«n,  p.  IG5. 

1.  ilar-jarof-   Itrminifmi: 
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97. 

1880.  Lawrence,  George  N.    Doscriptiuns  of  two  New  Species  of  Parrots  and  a 

new  Pigeon  ttom  South  America.    By  George  N.  Lawrence.    <r/ic  Ibis, 
4th  series,  Vol.  iv,  April,  1880,  pp.  237-239. 

1.  Chrytotit  eceligena,  n.  s Gniaua 237, 238 

2.  Broiogery9/errugine\fron8,  n.  8 Bogota,  New  Grenada 238 

3.  Mdopdia plumb€9eens,  n.  a Guiaua 238,239 

98. 

1881.  Lawrence,  George  N.    Description  of  a  now  species  of  bird  of  the  family 

Tordidro,  fi-om  the  Island  of  Dominica,  W.  I..      By  Geo.  N.  Lawrence. 

Dated  Feb.  1, 1880.    <Prac.  U,  S,  Nat,  Mus,,  Vol.  in,  1880,  pp.  16>  17. 

Pag«. 
1.  MargaropM  dominieensi*,  n.  s Island  of  Dominica,  West  Indies 16, 17 

99. 

1881.  Lawrence,  George  N.  Description  of  a  new  species  of  parrot  of  the  genns 
Chrysotis,  from  the  Island  of  Dominica.  By  George  N.  Lawrence.  Dated 
Jnne  15,  1880.    <iProo.  U.  S.  Nat.  Mu8,,  Vol.  iii,  1880,  pp.  254-257. 

Island  of  Dominica,  West  Indies. 

1.  ChryaoHM  niehoUH,  n.  s 254,255 

2.  Euphonia /lavifroTU  (Sparm.) 256 

3.  Myiadeates  genibarbit,  Sw 256 

4.  Elainea  martiniea  (Linn.) 256 

5.  EreuneUM  pttrifieatua  (111.) 256 

6.  Char€kdri\u  virginictu,  Borkh 256 

7.  Tringa  tnaculata,  Vieill 266 

8.  Ohryiotit  niehoUsi,  Lawr 256 

9.  Nyetiardea  violaeea  (Linn.) 257 

10.  OharcuiritM  virginieus^  Borkh 257 

11.  Anout  HoUdtu  (Linn.) 257 

12.  Strix  Jlammea  var.  nigrescem,  Lawr 257 

13.  Tnnga  minuHUa,  VieUl 257 

100. 

1881.  Lawrence,  George  N.    Description  of  a  new  species  of  Icterus,  from  the 

West  Indies.    By  George  N.  Lawrence.    Dated  October  15,  1880.     <^Proo, 

U.  8,  Nat.  Mu9.,  Vol.  iii,  1880,  p,  351. 

Page^ 

1.  Icterus  oberi,  n.  s MonUerrut,  WoHt  Iiidi(>M 351 

101. 

1883.  Lawrkxck,  Gkokgk  N.     Description  of  a  new  siibRpccies  of  Loxigilla,  from 

the  Island  of  St.  Christopher,  West  Indies.     By  George  N.  Lawrence.     Dated 

June  10, 1881.    <Proc.  U.  S.  Nat.  Mus.,  Vol.  i v,  1881,  pp.  2(M,  205. 

Pa««L 
1.  Loxigilla  portoricenna  var.  grandis,  u. 

Hub-sp Ittland  of  St,  Cbri8t4)i)h«r,  Woat  Indies. 204, 205 

102. 

1882.  Lawrence,  George  N.    Description  of  a  New  Species  of  Swift  of  the  Genns 

Chtetora,  with  Not-es  on  two  other  little-known  HirdH.     By  George  N.  Law- 
rence.     Read  February  6,  1882.      <iAnn,  N.  r.  Acad.  Set.,  Vol.  ii,  1882,  pp. 

24^248.    Issued  in  Nos.  7, 8,  March,  1882. 

Pagfi 

1.  Ohtetura  gaumeri,  n.  a Yucatan 245, 246 
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103. 

rtBNCE,  GRonoEN.     Descriptions  of  tn-o  Kow  fipevivsitf  Binls  frnm  Yu< 
I.  of  the  Families  CoIniiibiUa>  and   KoritiioariidH.'.     By  George  N. 
we.     Read  May  29,  1882.     K^Aun.  A'eir  Tork  Jcad.nf  Sci.,Vi>\.it,im!i,m 
r,  288.     iMQed  in  No.  9.  May,  1883. 

L.  Ltplaptiln/HMiaUrit.  II. * -.YupaMn.., 


104. 

[.AWRRNrK,  Gkckhe  N.  De.scription  of  a  New  S|iecieH  of  Hiril  of  thii  Fan 
CypBolidrP.  Hy  (ietnge  N.  Lawrei.co.  Rem!  Oitolior I'd.  1882.  <j*>ri.. . 
Tork  Aaiit.  of  Sci.,  Vol.  ii,  1SS3,  pp.  355,  %6.      Iseni-iL  in  Noa.  10  aniUl,  G 
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,  Lawhesck,  Gborue  N.     I>eBctipliniiH  of  New  SpcoicH  of  Binis  of  tin-  r.eufli 
Cbrysotis,  Fonnicivora.  and  Spormophila.     Uy  George  N.  Lawrent-v 
May  28lh.  1883.     Dated  May  Zotb.  1R83,     <vl«n.  .Vew  rert  Jrnd.  of  Sm., 
II,  1882,  pp,  381-383.     loHtied  iii  No.  12,  Juno,  1883. 


3.  FOrmictr>«ra  gvitfiffuta.  n 
3-  Epemopkita  parva,  n-  b  . , 


..Inliuiduf  AnilM.VMEli 
..BrltiahGDiaiiB 

.  .TnhuuiteiHio  Clly,  lliiik 


1884.  Lawrenck,  Gborgk  N.    Cliaractera  of  a  new  Hperips  of  piKonu  uf  tlii-  gm 
Enftyplila,  from  Iho  lalimd  of  Grenada,  W™t  liidiiw.     By  Gnorgo  N.  1 
runcc.     <rAB  .Ink.  Vol.  i,  No.  2.  April,  1884.  pp.  180, 181. 


I.  Enffypliia  wllti,  n 


1881.  Lawrescb,  Oboroe  N.  Oii  the  wturrunco  of  tlie  wljitti- winged  gnll  (l.ai 
li'iipoptenis,  Fabpr),  in  the  6tal«  of  New  York.  By  George  N.  Lawrt^nc 
<n«  Jut,  Vol.  I,  No.  3,  Jnly,  1I«J.  pp.  240-342. 


1885,  LAWiiK?ic«,  Oi^oRGK  N.     DoarriptionH  of  xiippoHod  Now  Speoiw  ol 

Faiuilien  Tyr)inniilii-,  CypHelidiu,  snd  Coliiiubidni.     Ily  (lei>rg<>  N.  L»«i 
Read  DiH^tnibei  Ut,  18tU.     <.iMii.  A'ew  Fork  Jcad.  o/Sci.,  Vol.  m,  1 
pp.  156-168.     IhxikhI  in  Nnn.  5,d,  Peliriiary,  1885. 
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109. 

1885.  Lawrence,  George  N.  Doacription  of  a  Now  Specios  of  Bird  of  the  Genns 
Engyptila,  with  Notea  on  two  Yucatan  Birds.  By  Groorgo  N.  Lawrence. 
Rea«l  October  26,  1885.  <^Ann.  New  York  Acad.  Sci.y  Vol.  iii,  1883-'85,  pp. 
271-273. 

PaRC. 

1.  Engyptila  vinaeei/tdva,  n.  8 Toniax,  Yucatan 271, 272 

2.  EnffyptUa  fulviventrit,  Lawr Yucatan 272, 273 

3.  Cluttura  gaumeri,  Lawr Yucatun 273 

110. 

1885.  Lawrexce,  Gkorgk  N.  Characters  of  Two  siippoHod  Now  Species  of  Birds 
from  Yucatiin.  By  George  N.  Lawrence.  Read  November  23, 1885.  <  Jwn. 
Xew  York  Acad,  of  Sci.,  Vol.  in,  1883-*85,  pp.  273, 274.  Issued  in  No.  9,  De- 
cember, 1885. 

Page. 

1.  Polioptita  aUfiventris,  n.  a Temax,  Yucatan 273 

2.  Chtetura  ptrtgrinator,  n.  8 Tomaz,  Yucatan 273, 274 

111. 

1885.  Lawrenx'K,  Georgk  N.     Descriptions  of  new  species  of  birds  of  the  family 

Columbitbe.  By  George  N.  Lawrence.  <r/ie  JaA*,  Vol.  ii.  No.  t,  October, 
1885,  pp.  357-3.59. 

Page. 

1.  Zenaida  ntbripen,  n.  h Island  of  ( trenaila,  Weat  lutUet) 357, 358 

2.  2knaiJa  bogotensin,  n.  s Boi;otil,  New  Grenada 358, 359 

112. 

1886.  Lawrenx'K,  GeorciE  N.     List  of  a  few  species  of  ])irdH  new  t»»  the  fauna  of 

(vua<leloupo.  West  In<lieH,  with  a  description  of  a  new  »pe<'.i(\s  of  Ceryle. 
By  George  N.  I^awrencc.  Dated  October  20,  1885.  <iProc.  U.  S.  Nat.  Mus.y 
Vol.  VIII,  1885,  pp.  621-625. 

Page. 

1.  Minutilta  varia  (Linn.) 621 

2.  Panda  amrricana  (Linn.) 621 

3.  PeriMoglotuta  tigrina  ((Jmcl.) 021, 622 

4.  Dendrceea  gtriata  (ForHt.) 622 

5.  Dtiidrceea  virenn  (Gniel.) 622 

C.  MyiarehxiM  obtri,  Lawr 622 

7.  Blaeicus  brunneitapillus,  Lawr 622, 623 

8.  Chtrlura ; 623 

9.  Tringoidf9  macularhi^  ( Linn. ) 623 

10.  Sterna  hirundo,  Linn 623 

11.  Ceryle  itietipennut,  n.  h (i uadcluupe,  We«t  Indirs 623-625 

113. 

1887.  Lawrence,  George  N.    The  rediscovtry  of  Bachnian's  WarbhT,  llelmintho- 

phila  hachmani  (Aud.),  in  the  United  States.  By  (JleorJ^t^  N.  Lawrence. 
<iThe  Auky  VoL  iv,  No.  1,  January,  1887,  pp.  35-37.  I»ul)li8hed  January  5, 
1887. 

1.  Heltninthophila  barfunani  (And.) LoiiJHiana 35-37 

2.  HtHnaia ncaingonii,  And fiouiniaua 37 
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114. 

1887.  Lawrence,  Georok  N.  A  catalogiio  of  tho  birds  of  GrenndA,  West  Iiidies, 
with  observations  tbereoii.  By  John  Grant  Wells,  of  Grenada.  Edited  by 
George  N.  Lawrence.  Dated  October,  1886.  <^Proc.  U.  8.  KaL  Mu$.,  Vol. 
IX,  1886,  pp.  609-633;  pp.  609-624  issued  February  24,  1877,  and  pp.  625-^33 
issued  March  9,  1887. 

TURDIDiE. 

1.  Turdus  nigrirogtri*,  Lawr flOB 

2.  Turdtu  t^mnopthalmutf.  Cab 610 

3.  Mimus  ffUvus,  YWiW 610, 6U 

TROGLODYTID.E. 

4.  Thryothortu  grenadenns^  Lawr 611 

MXIOTILTID.TS. 

5.  Dtndroiea  petechia  (Linn.) 611 

6.  Seiunu  nceviuM  (Bodd.) 611 

7.  Setophaga  rutieilla  (Linn.) 611 

VIREONIDiE. 

8.  Vireo»ylvia  ctUidris  var.  dominicafia,  La wr Oil,  612 

niKrXDINID.B. 

9.  Progne  domimeen*is  (Gni.) 612 

10.  llirundo  erytkrogattra,  IJ«<M 612 

C(EREBID^. 

11.  (krthittla  atrata,  I>awr 612, 613 

12.  Certhivla  mrcharina,  I-awr 613 

T.VNAORTD.E. 

13.  Euj'hnma  jfari/mn*  (S)iarriii.) 613 

14.  rallistf  rerticol^r,  Lawr 613.614 

FRrNGiLLin.i:. 

15.  Loxi'jilla  luteti^  (Limi.) 614 

16.  A^frruntphUa  gutturalis  (Lioht.) 614 

17.  Kurtfiia  bicolor  ( Linn.) 614. 615 

18.  Volatinia  jararina  (Linn  > 615 

U'TKMUKY. 

I'J.  (^ut'calu*  lumifuttitn,  I^wr 615,616 

2i».  iMifAoiiyr  i>ryrirt>r»iJ»  { Linn. • 616 

TYRANNID.K 

21 .  Klaitua  martimai  ( Linn. ) 616, 617 

22.  Mttuirrhu*  obrri  (I^wr.) 616 

2.1.  7WnnVM.»,ifrtriri'nf i-it.  I^awr..  u.  s  616, 617 

24.  Tyrainiui  ro'irnt:is  iScl.) 61ft 

25.  Tyranuut  tnrlanfhtpliru*.  Vitill 618, 619 

26.  Milrvtff*  tyrannu4  (Linn.) 619 

Ti:<M'niLIl).K 

27.  Gtavci*  kirfuhu  (Gm . ) 610 

28.  EulampU  holo»erUie%is  (Linn.) 619 

2».  Ortk^rkynekua  criKtrntuM  {Unn.) m* 
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CYPSELID^. 

PSLtBOL 

30.  CheUura  eittereiventris,  Scl 820 

31.  Htmiprocne  zotiaris  (Shaw) 620 

ALCEDINIDiE. 

32.  CkryU  tUeyon  (Lixm.) 020 

CUCULID^. 

33.  Coceyzus  minor  (Gm.) 620 

34.  Crotophaga  ani,  Linn 621 

STRIGID^. 
36.  Striz  Jlammea  var.  nigreseens,  Lawr 621 

FALCONID^. 

36.  Falej  eolumbarius,  Linn 622 

37.  TinnuneuluM  tparverim  caribbasannn  (Gm.) 622 

38.  Pandion  haliaettu  carolineniia  (Gm.) 622 

39.  Butfo  latiMmus  (Wila.) 622 

40.  Regerhinut  tmeinatui  (Temm.) 622, 623 

COLUMBIDiE. 

II.  Columba  eorensi»,  Gm 624 

42.  Zenaida  martinicanay  Bp 624 

43.  Zenaida  fibripes,  Lawr 624 

44.  EngyptUa  weUsi,  Lawr 624, 625 

45.  ColumbigaUina  patserina  (Linn.) 625 

46.  Ototrygon  moutana  (Linn.) (525, 626 

ARDEIDiE. 

47.  A  rd^a  herodicut,  Linn 626 

48.  A rdca  candidisnina,  Gm 626 

49.  Ardea  eatnilea,  Linn 626 

60.  A  rdea  virecms,  Linn  626 

5L  yyetieorax  violaeeus  (Linn.) 6i47 

PLATALEID/E. 
52.  Ajaja  rosea  (Linn.) 627 

f'H.VRADRni).*:. 

.'>3.  CharadriuM  dominirus,  Miill 027 

54.  (^haradriwt  squatarola  (IJnn.) 627 

55.  .EfjialiH^  remipalmata,  Bona]> 627 

56.  Oxytehus  voci/eruit  (Linn.) 627 

STIIKPSILID.E. 

57.  Slreptilas  interprcg  ( I.inn.) 627 

SCOI^OPACIDil':. 

58.  Gallinago  delieata  (Onl.)  62K 

50.  Mieropalatna  himaiitopuM  ( Boua)).) •»2S 

60.  Aetodroman  marnlata  (Vi«'ill.) 62K 

6L  EreuneU*  putiUus  (Linn.) 628 

62.  Limo9a/edoa  (Linn.) 628 

•3.  Symphemia  semipalmata  (Gniol.) 628 

61.  AetitiM  macularia  (Linn.) 628 

66.  Bartramia  longieatida  (Bochnt.) 628 

Bull.  40,  N.  M. 2 
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66.  Totanus  flavipt*  (Gmel.) 828 

67.  TotnniM  mdanoleticus  (Gmel.) 828 

68.  yumenius  hu(Uonieti9  (Lath.) 629 

69.  Xumeniwt  borealU  (Forst.) 629 

RALLID^. 

70.  Porzana  Carolina  (Liun.) 629 

71.  lonornU  martinica  (Liun.) 629 

72.  Oallinula  galeata  (Licht.) 629 

Ti.  Fulica  afnerieanaf  Oiu 629 

ANAITD^.. 

74.  Anat  discor*,  Linn 630 

75.  A  nat  boschas,  Linn 630 

76.  Black  duck,  sp.  ? .630 

77.  Erimnatura  rubida  (Wila.) 630 

FREGATID^. 

78.  Fregata  aquila  (Linn.) 630 

PKLECANID^. 

79.  VeUeanwi fuMCus  (Lxnvi.) 630 

80.  Sula  sMla  (Linn.) 630 

81.  Sula  piseator  (Linn.) 630 

82.  Sula  cyanojts,  Sundev 631 

PHAJ^THONID^. 

83.  Phdethon  (tthcrev^,  Linn 631 

LARID.«. 

84.  LarvM  atricilla,  Linn 631.632 

85.  Sterna  maxima,  Bmld 632 

80.  Sterna  douijalli,  Mont 632 

87.  Sterna  fuliginosa,  Gni 632 

i^$:  Sterna  ano'tfiettis,  Scop 632 

H9.  A  nous  stoUdus,  Linn 632 

rROCELLARIID^.. 
90.  Oceanitea  oceanicuJt  (Kulil) 632, 633 

PODICIPITID.E. 

01 .  ]*odUyinbu.t  podicept  (Liun.) 633 

92.  Podiccps  hoUtarllii  ? 63'J 

112. 

1887.  L.wvRK.vn:.  (ir.oiuJK  N.  Dt'scrijition  of  ji  NVw  Specif.s  of  Thrush  from  the 
Islainl  (»r  CJnniada,  West  Iiidit'8.  \\y  (ioorj^c  N.  Lawrence.  Kcad  February 
J8,  1887.     <iAnn.  Sew  York  Acad,  of  Sci,     Vol.  iv,  1887-^89,  pp.  23,24. 

P»ge. 

1.  Mar(/aropn  aWirentri^,  i\.  h IhIiuuI  i>f  (irenada.  West  Indies 23,24 

113. 

1887.  Lawkknc  K,  (iKORGE  N.  Descriptions  of  New  Species  of  Birds  of  the  Families 
Sylviida»,  Troglodytida',  and  Tyrannidie.  By  George  N.  Lawrence.  Bead 
May  9,  1887.      <^mm.  Xav   York  Acad,  of  Sci,      Vol.  iv,  1887-Wl 

1.  Fegvlus  tatrapa  aztecun,  n.  s Citjy  of  Meodee.. 

2.  TrogUnlytes  braehyttruM,  n.  b 

9t  Octhotcu ^tivivtntfiti  n.  8........».«.«..»««flr 
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114. 

1887.  Lawrence,  George  N.    Additional  specimens  of  Bachman's  and  Swainson's 

Warblers,  obtained  by  Mr.  Cbas.  S.  Galbraith  in  the  spring  of  1887.    By 

George  N.  Lawrence.    <^The  Auk,    Vol.  iv,  No.  3,  July,  1887,  pp.  262,263. 

Published  July  7,  1887. 

Page. 

1.  naminthophUa  baehmanHAn^.) Louisiana 202,263 

2.  Hdinaia  tioainsonii  And Louisiana 263 

115. 

1888.  Lawrence,  George  N.    Description  of  a  new  species  of  bird  of  the  genus 

Catharufl,  from  Ecuador.    By  George  N.  Lawrence.     <^Proc,  U.  S.  Nat,  Mus, 

VoL  X,  1887,  p.  503.     Issued  August  6,  1888. 

Pace. 

1.  CatharuM  herlepaehi^  n.  s Cnyandeled,  Western  Ecuador 503 

116. 

1888.  Lawrence,  George  N.    Description  of  a  new  species  of  wren  from  the  Island 

of  Tobago,  West  Indies.    By  George  N.  Lawrence.     <^The  Auk,    Vol.  v,  No. 

IV,  October,  1888,  p.  404.    Published  October  23,  1888. 

P«»ge. 

1.  Trofflodytet  tobagennt,  n.s Island  of  Tobago,  West  Indies 404 

117. 

1889.  Lawrence,  George  N.    An  account  of  the  breeding  habits  of  Puffinus  audu- 

bani  in  the  Island  of  Grenada,  West  Indies,  with  a  note  on  Zenaida  rubripes. 

By  George  N.  Lawrence.    ^The  Auk,    Vol.  vi.  No.  1,  January,  1889,  pp.  19 

-21.    Published  January  4,  1889. 

Page. 

1.  Pu^nuM  audttftoni,  Finsch Island  of  Grenada,  West  Indies 19-21 

2.  jitnaida  nUnipet,  Lawr Island  of  Grenada,  West  Indies 19-21 

118. 

1889.  Lawrence,  George  N.  Remarks  upon  abnormal  coloring  of  plumage  ob- 
served in  several  species  of  birds.  By  George  N.  Lawrence.  <TAc  Auk. 
Vol.  VI,  No.  1,  January,  1889,  pp.  46-^50.    Published  January  4,  1889. 

Pago. 

1 .  Piittoviut  mbcaruleuM 47, 48 

2.  Vireolanius  pulehellut 48 

3.  ProeniaM  Urxa 48 

4.  Tympantuhus  americanttt  cT 48, 49 

5.  ChryoHM  vittata 49 

0.  ChrysotU  amazonica  var.  donuttiea 50 

119. 

1889.  Lawrence,  George  N.  A  new  name  for  the  species  of  Sporophila  from  Texas, 
generally  known  as  S.  morelleti.  By  George  N.  Lawrence.  <C^The  Auk. 
Vol.  VI,  No.  1,  January,  1889,  pp.  53, 54.     Published  January  4,  1889.  .  \ 

Pag©. 

1.  RporophUa  moreUeti  Mharpei,  n.  s Texas 53,54 

120. 

1889.  Lawrrncr,  George  N.    An  Account  of  the  Former  Abundance  of  some  species 
of  Birds  on  New  York  Island,  at  the  time  of  their  Migration  to  the  South. 
Br  Qeoige  N.  Lawrence.     <7Vie  ^mA-.      Vol.  vi.  No.  2,  April,  1889,  pp.  201 
^vuabed  April  1,  1889. 

""fwe^ia^  of  tho  Linnsean  Society  of  New  York  for  1888-89. 

r 201 

HSV 
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3.  Chelidon  erythrogiuUr 201 

4 .  Ectapiatet  migra  toriui 301, 208 

6.  Tyrannus  tyrannut 202 

6.  Colaptes  aurattu 202 

7 .  Mela  nerpw  erythroeephalus 208 

8.  Oyanoeitta  eriHata 202 

9.  Corvu9  amerieanus 202 

10.  AmpHis  eedrorum 202 

11.  SiaUaHali* 202 

12.  Menda  migratoria 202,208 

13.  StumeUa  magna 208 

121. 

1891.  Lawrence,  George  N.  Description  of  a  now  subspecies  of  Cypselide  of  the 
gonus  Chtetura,  with  a  uotu  on  the  Diablotin.  By  George  N.  Lawrence. 
<^The  Auk,  Vol.  viii,  No.  1,  January,  1891,  pp.  59-62.  Published  January 
15,  1891. 
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AU>HABBTICAI.  UST  OF  KEW  SPECIBS  AND  SUBSPBCIBS  OF 
BIRDS  DESCRIBED  B7  MR.  GBOROI!  N,  LAWRBNCB,  1S46  TO 
1891.  WITH  HABITAT  OF  TYPE  SPECIMEN. 


ARlnltrr  niinvplpinlHii 
XgfiilUm  ICDolmitili 
A^MlMa  oliiaui — 
A  muilU  gn;u>ni 


HI  OnvoiWl,, 


»     CcrlhlnU 
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CyBnofionKnrtoi) 
rymioiipiMiMitB 
IJyrlon  yi  sumlchi 


DnndnFca  eipil 
TlimdntDppldn 


Djgltha 
EUinu 


Elnluc 


--r-„ iflTJrgali"- 

Smtddoiiax  MrlrDstrls 

EUpldaDBE  flimnns 

SmpUotiaX  folvlpMtua  . . . 
Knqilitonai  grlMlgntarlB . . 
SnipldiRijax  griulpectuB. . , 

Kniplilonss  lunul 

Bmpidnnitx  pectorBli« . . . 
Engif ptIU  gwuDerl .  .. 
BngfptUk  vlnueinilv^i  . 

SmtyptUitwDllBl 

ErvnnatM  ocddnDtalia  ~ 
ICuphemu  onprekvp^ 
KnpIierDU  Digrlveni  ri- 
Snphernu  Dlvel«uil;i ' 
EnpbonU  pnipana  . 

Fonnioivon'eriMllfilii 
FormlciTonkiirLtiacDlur  .. 

Fi.nniei«orinirg»U 

Or^trvKcin  »ll)lTent«r 


mflvDtttriB... 


GlMids  BlHilLi 

Grdlaria  costarlw 
Grallaria  gigiuiteii 


I«liina  of  Grro^k,  WMt  InlUu. .. 
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Alphabetical  list  of  new  species  and  euhepedeH  of  birds,  etc, — Continued. 


Xo. 


Npme. 


Habitat  of  type. 


Page 
antea. 


312 
313 
314 
115 
31C 
317 
31S 
319 

tao 

321 


T 


TexaA  . . 
Panama 


Tjnnnnla  cinenMoena* 

lymnnuloA  bninneirapilluii 

Tyrannua  ca8«iiiii Texas  . . 

rrochriMi  leucura |  Ecuador 

Umticte  mflcruMM Ecuador 

VirecMylTia  atripenniH '  Sombrero  Island,  West  Indies 


323 


Viraoaylvia  calidris  domiuicaiia. 

Xantbomna  affinis* 

Zmaida  boaotenais 

Zenaida  rubripes 

Zenaidara  yucatanensis. 
Zonotricbia  melanotia* .. 


Island  of  Dominica,  West  Indies. 

Texas  and  Mexico 

New  Grenada 

Island  of  (irenada,  West  Indies. . 

Yucatan 

Mexico 


I 


3 

17 

2 

2*' 

22 
78 
2 
95 
05 
52 
35 


*  Note.  Cbange  mainly  due  to  revision  of  genera,  by  recent  authorities,  in  name  of  acme  of  fore- 
lEoing  new  species  and  present  status  of  some  others : 

No.  C,  AnuuUia  xantosii  is  now  Baailinna  xantusi  (Lawr.).    No.  440  of  A.  O.  U.  Check-list. 

No.  8.  Anser  nigricaass-Bemicla  nigricans,  now  Branta  nigrirnns  (Lawr.).  No.  174  of  A.  O.  IT. 
Cheek-list. 

So.  54,  Chordeiles  tcxenais  is  now  No.  421  of  A.  O.  U.  Check-list. 

Ko.  tit,  C<dymbiia  padflcus  is  now  Urinator  iiacificus  (Lawr.),  No.  10  of  A.  (>.  V.  Check-list. 

No.  67,  Corethrora  albigularis=Porzana  albigularis. 

No.  68,  Corethrora  guatemalensis  likewise  was  placed  in  the  genus  Porzana. 

Xo.  60,  Cotumioolua  mexicanus  is  now  No.  577  of  A.  O.  U.  Check-list,  Peuco^a  mexicass  (Lawr.). 

No.  flS,  Embemagra  mflyirgata  is  now  No.  586  of  A.  O.  U.  Check-list. 

No.  104,  Sreunetes  occidentalis  is  now  No.  247  of  A.  O.  U.  Checklist. 

Now  107,  Enphemsa  niveicanda  was  considered  by  Mr.  John  Gould  to  be  Tbaiimatis  chionums, 
Gould. 

No.  114,  Geotrygoo  casruleioeps  proves  to  be  a  synonym  for  Geotrygon  chiriquensis,  Si'l. 

No.  129,  HeUoniaat«r  spectabilis  was  afterwards  placed  in  the  genus  Eugenes. 

No.  138,  Icteria  longicanda  is  now  Icteria  virens  longicauda  (Lawr.).  No.  083u  of  A.  O.  I'.  Check- 
list. 

No.  142,  Lama  callfomicus  is  now  No.  53  of  A.  O.  U.  Check -list. 

No.  147,  Leptoptila  fulviventris=£ng}']>tila  fulviventris  (Lawr.). 

No.  160,  Mellisuga  allKM'on>nata  subsequently  ]>lace4l  in  the  genus  Microchera. 

No.  193.  (yrtyx.  graysoni  is  now  No.  290  of  A.  O.  U.  Check-list.    Colinus  graysoni  (Lnwr.). 

No.  194.  <>rtyx  texanns  is  now  No.  289bof  A.  O.  I'.  Chwk-list.    Colinus  virginiunus  texiniuH  (Lawr.). 

No.  196,  l*anychlora  par^irostris  subsequently  placed  in  the  genus  Microchera. 

No.  198,  PasserculuM  gnttatus  is  now  Ammodramus  rostrntus  guttatus  (Lawr.),  No.  r>44a  of  A.  ().  I^. 
Check-liat. 

No.  199,  Petrocbeltdou  albilinea=Tachycineta  albiliuea. 

No.  221,  Plectrophanes  mccownii  is  at  present  No.  539  of  A.  ().  T".  Check-list,  K]i>-ncho]>hanes  mc- 
cownii  (Lawr.). 

No.  222,  Podiceps  clarkii  was  thought  by  the  A.  0. 17.  Committee  to  ])rolmbly  \te  the  female  of  occi- 
dentalis and  so  placed  in  the  Hypothetical  list  where  it  now  i.s  No.  1,  iElchiiio]>horus  clarkii  (Lawr.). 

No.  223,  Podicejis  occidentalis  is  now  ^chmophonis  Oi'cidentalis  (Lawr.),  No.  1  of  A.  ().  U.  Check- 
Ust. 

No.  231,  Procellaria  brevirostris  was  afterwards  considere<l  t«)  be  Procelbiria  ineridiouHlis  an<l  Mubse- 
qnently  called  .^strelata  meridionalis. 

No.  2H9.  Thryothoms  castaneus  was  later  calle<l  Tliryophilus  castaneus. 

No.  296,  Todiroatnim  olivaceum  becomes,  by  Mr.  P.  L.  Si^later's  revision  of  the  generic  names  OncoH- 
toma  oil  vacea  ( Lawr. ) . 

Xo.  298.  Toxostoma  leoontei  is  now  HarporhynchiiH  lecontei  (Lawr.),  No,  711  of  A.  O.  U.  Check-list. 

Xo.  312,  Tyrannula  cineraacens  is  now  Xo.  454  of  A.  O.  T".  Check-list,  Myiarchus  cinerascens  (Lawr.). 

Xo.  319,  Xantbomus  aAinis  is  Icterus  spurius  var.  afflnis  of  "Birds  of  Western  and  Northwestern 
Mexico." 

Xo.  323,  Zonotricbia  melanotis  p1a4'4Mt  in  the  genus  Hatmophila  thus  becoming  II.  melanotis,  but  ap- 
pears aa  Aimophila  melanotis  in  "  Binls  of  Western  and  Northwestern  Mexico." 
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fiiilletiiiK,  of  whicli  thin  is  No.  41,  in  continuous  series,  aud  the  Proceed- 
ingK,  of  which  the  fourteenth  volume  in  now  in  press.     A  small  edition 
of  each  paiwr  in  the  Proceedings  is  distributf^l  in  pamphlet  form  to 
specialists  in  advance  of  the  publication  of  the  btmnd  volume. 

Tlie  Bulletins  of  the  National  Museum,  the  pubhcatiou  of  which  waa  J 
commenced  in  1875,  consist  of  elaborate  paiiers  based  upcni  the  coUec- f 
tions  of  the  Museum,  reports  of  expe<1itions,  etc.,  while  the  Prot^eedingsl 
facilitate  the  prompt  piibUcatitm  of  freshly  iu;(|nired  facts  relating  taa 
bhihtg}',  anthroitology,  and  geohigy,  deseiipthins  of  restrietetl  gronpao" 
animals  and  plants,  the  discussion  of  [milicnlar  i[Ti«sttons  relative  tofl 
the  syiionjTijy  of  species,  and  the  diaries  of  minor  expeditions. 

Other  pai>ers,  of  more  general  popular  interest,  are  printed  in  thtM 
Ap{)eiidix  to  (lie  Aiiiiuiil  Ke|>ort. 

Full  lists  of  the  |iuhIk'fltions  of  the  Museum  may  lie  fonnd  in  the  oup.  ] 
rent  catahignes  of  the  pul»li<'ations  of  the  Smilhsimian  Institution. 

PaiRMR  intended  for  puhlicalion  in  the  Prm-eedings  and  Bulletin; 
the  National  Museum  are  referred  to  the  Committee  on  Puti1i<-ationfl,  J 
eom|s)Ked  as  follows:  T.  H.  Bean,  A.  Howard  Clark  (editor),  R.  E,T 
Earll,  Otis  T.  Masini,  John  Muixlwli,  I^eonliaril  8tcjne(ter,  KredericM 
W.  Ti  lie,  anil  Lester  F.  Ward. 

8.   P.    [UNOLBV. 
Secri^ari/  iif  tfir  Smithsntiuin  rnslitntion. 
Wa-shikoton.  1).  {'.,  Muy  2.S,  IS^J. 
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BlWiRAPHICAI.  SKLTCH  OF  DR.  CHARLtS  GIRARD. 

Ui  til*?  i>refa(.'e  to  tUilletiii  No.  2(»  of  tlie  I'.  S.  National  MuHeiim,  -'The  1 
l^ublishwl  WritiiinN  of  SiwiK^er  Fiillerton  Baird,"  mention  was  made  of  1 
the  fonti-mpliitt'd  piiblii-ation  of  others  iu  the  same  seriew,  among  tbein  J 
tlie  "  Bibliograi»liy  <il'  I>r.  (.'liarles  Oirard,"    Tlie  preasure  of  other  du- 
ties haa  delayed  the  completion  of  this  work,  which  is  now  presentetl  as  I 
the  nnii  uf  the  Hi>e<-ial  bibliographies  of  prominent  naturalists.    Chiu'lea  1 
Oimrd  WAM  l)oiii  in  Mulliouse,  Frauce,  I^Iarcb  9, 1822,  and  received  liia  I 
Mlui^atiun  at  Ntmchiitel.  Switzerland,  where  he  was  the  assist^tnt  and  fl 
pnpil  of  Pi-ofessor  Agaasiz,  who  brought  him  to  the  United  Stat«8  ia  i 
11*47,  ill  i.'ouipany  with  Mr.  E.  Desor.     Dr.  Giranl  remained  in  Cam- 
bridge-. M  a»wic*hii»ett«,  as  si  student  and  assistant  to  Agastuz  until  the  I 
GUI  of  18.>»,  when  he  removed  to  WashiiiKtun.  ami  eiigagM  in  the  nat- 
ural hintoi-y  work  of  the  Smitlisoiiian  Institution,  where  for  a  number  I 
of  years  he  was  Pi-ofessor  Baini's  principal  assistant,  showing  marked  1 
iiptiliide  fur  scientifie  work.     The  Smithsonian  Institution  afforded  him  i 
nt*w  op|M>rtnnitie)i  for  the  pursuit  of  scieiitittc  work,  mid  iH-eomiug  a,  1 
naturalised  iritizeu  in   IS54,  he   took  a  medical    course  at   Georgetown  1 
College,  and  was  graduated  there&om  in  185li.     In  connection  with  his  J 
me<lica)  Ktiidies  lie  piii'sueil  his  scientitie  reitearches  in  the  SmithsoniaD  I 
luslitution  where  he  remained  until  IfKHt,  when  he  dwided  to  v 
Piuis.     Meanwhile  tlie  civil  war  wcurred  which  delayed  his  return  to 
Wtwdijugtuu,  he  having  itcccpted  a  commission  to  supply  the  t'onfederato  ' 
amiy  with  diiigs  ami  surgical  instmments.     Iu  18G3  Dr.  Girard  nuule : 
tour  of  the  Soalliern  States,  and  in  1865  returned  to  Paris,  entering  i 
imiUHliately  ui>on  the  prat^tice  of  iiietlicine,  to  which  he  has  devoteti  lif- 
leen  years  of  his  life.     He  now  lives  in  comparative  retirement  at  Nen- 
iUy  anr  Seine,  near  Paris,  wheiv  ho  sfill  devotes  himself  to  scientific  | 
Ktndy.     He  is  n  man  of  retiring  habits  and  great  industry.     Wiile  in 
ADtPriru  he  held  high  rank  uinoug  descriptive  naturaUsts. 

ni«  special  ntudiew  were  the  herpetology  iiml  ichthyology  <if  North 
Amcrica,and  in  the  domain  of  ichf  liy<il(ii,'y  Ik-  is  particularly  well  known    i 
fur  bis  work  nn  the  cypiiuidic  of  North  Airicrica  and  the  fauna  of  the 
PuciHc  roHKt.     His  iiiouogra|ih  uf  the  cottoi<ls  is  the  most  elaborate  of 
hiftMrie-ntiflc  writings,  allhongh  liis  ichthyology  of  the  Pacific  coast, 
Umt  of  the    Mexiciui    Ijoundary,  luid  his  lieqietology  of  the  Unit«d  j 
SUUm  Kxploring  Est>edition  are  much  more  extensive,     Several  ))ii[>er8  1 
opin  helmiiitludogy,  the  priu'tice  of  meiliciuo,  the  theory  of  life,  tliu 
iMltllo^raphy  ctf  wience.  and  kiiidre<l  unhjei-tH  wei-e  published  by  him. 
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Ill  1861  Hr.  Ginirrt  was  awarrtwl  the  (.'iivipr  jirizK  by  tlic  IiiBtitiiie  o 
Frauue." 

Dr.  Giranl'8  i-oiiutM-tiou  with  the  •l^milhsonian  Iiistitiitiaii  is  best  re.  ' 
uiumbered  by  hia  H^soeiHtiou  with  Prof.  Siieiicer  F.  Bairtl,  in  preparing  1 
the  well  known  Catalo^eof  Xorth  American  Reptiles,  Part  i,  Seriieutii,  I 
and  in  describing  nnmenius  Rpocies  and  geuera  of  American  reptiles  I 
and  fishes.     His  career  as  an  author  i;»vcred  a  i)erind  of  about  forty  I 
years,  extending  from  185»  to  1891.    Hi«  contributious  to  science  num- 
ber eighty-one  papers,  distribnti:<l  as  follows:  Herpetology,  21 ;  ichthy- 
ology, 42;  belminthology,  14:  theoretical  biology,  3;  meilicine,  1 :  bibli- 
ography, 3. 

No  i>ortrait  of  l>r,  Girard  has  lieen  publishwl,  but  the  National  Mu-  ' 

seum  has  a  small  i>ortrait  painted  in   Paris  in   1S47,  by  .\lbert  d6  I 

Meuron. 

The  following  genera  and  sj)ecies  Iiavt'  bit-n  niLincd  in  Iuk  bmior: 

Girardiuus,  I'oey. 

Girardluichthys,  Sleeker. 

Cambarus  Girardianus,  Faxon. 

Microcyphus  Girardi,  Desor. 

Synapt^L  Girardi,  Pourtales. 

Vortex  Girardi,  Schmidt. 


•The  (.'ominiraloi]  ou  awards   in   its  report  pulilisbert  in   "Compt«s  Kendns  d«a  I 
EMStturoii  de  I'Acadi^iuie  des  Sciences,  I86I.  VoL  ui,  p.  5M,"  osys: 

''  Pftrtni  lea  ouvrogeB  adresB^B  an  conconrs  ponr  le  prii  Cnvier, 
reiuiiniiid  eeux  d'un  zoo1o{p(ft«  sDi^ricain.  M.  (lirard,  siir  la  faime  ichtbyulogiqaa  1 
dea  Ti^gioDB  occideQtaleH  ilii  nouvemi  moude,  et  ttur  les  reptiles  recueilles  pendant  U  1 
voyage  d'exploratinn  dn  Cnpitniue  Wjlkf-H  dans  ka  uiera  antarctiqiica.  Le  dernier  | 
tmvsil  pnbliA  aux  frai*  dn  ^uveniement  lied  £tati-Unia  n'est  pas  tndigno  de  prendra 
place  k  oAt£  de«  beam  et  importanta  onvrages  dont  le  principal  naturkliste  de  cott«  I 
eipi^dition,  M.  Dana,  avuit  prfcfdemnient  euriclii  la  science." 


BIBLrOQRAPHY 

OF  THE 

PUBLISHED  WRITINGS  OF  CHARLES  GIRARD.  M.  D. 


I.-CHRONOLOGICAL  CATALOGUE. 

1. 

1848.  OiRARD,  Charles.    On  the  Genua  Cottas  AucL 

Proceedings  Boston  Society  Natural  History,  iii,  18^-90,  1849. 

Thoa  far  the  Coitus  embodied  both  fresh-water  and  marine  species.    In  compliance  with 
the  strict  mles  of  scientific  nomenclature,  the  name  of  Cottu§^  properly  so  called,  created  by 
Arti&di,  is  henceforth  retained  for  the  fresh-water  species,  or  Miller's  Tlmmb ;  whilst  that 
of  AcantkoeoitHt  is  made  to  inolode  the  marine  species,  or  Sculpins  and  Bullheads. 
The  American  species  are  recorded  as  follows : 
AcAirrHoooTTUs.  n.  g. 
Acanikosotius  Grcmkmdieut,Q 185 

Davis  Strait,  Kichaidson;  Maine  an^l  Massachusetts,  D.  H.  Storer;  Connecti- 
cut, Ayres;  Hellgate,  New  York,  De  Kay. 
AemntkocoUus  seorpiotdes,  Grd 185 

Greenland,  O.  Fabricius. 
Aemnthoeattus  potarut,  GrA 186 

Peninsula  of  Boothia,  Koss,  Sabine;  North  Georgia,  Richardson. 
AcatUhoeottus  polyiieanthocephaitu,  Gnl 186 

Off  Cape  St.  Elias.  BillingM,  Richardson,  Valenciennes. 
AeantAoeoUm  ptiUOeger.  Grd 186 

Unalaska  and  harbor  of  Avatcha,  Cuv.  and  Valenciennes;  coast  of  Kamtschatka, 
Richardson. 
Aea$itkocottuM  hexaeomui,  Grd 186 

Mouth  of  Tree  River,  RichanliMm. 
AeantAocottut porostu,  Grd 186 

Baffin's  Bay,  Richardson. 
Aeanthocott%i9  aneus,  Grd 186 

New  York,  Mitchill,  I>e  Kay ;  Massachusetts,  Storor. 
Aeanthoeottut  MitchiUi,  Grd 186 

New  York,  MitchiU,  IH^  Kay. 
A eanthoeothu  Virginianut,  Grd 187 

Coast  of  Virginia.  Willoughby ;  New  York,  Mitchill,  De  Kay ;  Newfoundland,  Rich- 
ardson. 
CoTTUs,  Art6di. 
OoOwf  eoj^fMKiw,  Rich 189 

Great  Bear  Lake,  Richardson. 
Chtius  Biekardmmi,  Agass 180 

Northon  shore  of  Lake  Superior,  Prof.  Agassis. 
CoUua  Bairdi,  Grd 189 

Pennsylvania,  in  the  tributaries  of  Ohio  River,  Baird;  Mahoning  River,  Kirtland. 
Ooautm^ridionaHi.Qrd 189 

James  River,  Baird. 
OsUms  yraeOiB^  Jlvicli 189 

Maasachnsetta,  Connecticut,  W.  O.  Ayns. 

•<MtMit,  Qald 189 

■MtflVB  Pennsylvania,  Haldemau,  Baird. 
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849.  0  IRA  HO,  Charles— Coatiiiued. 

CoUvi  Mtvidtt.  Ord 

'Windsor.  Vermonr.  Ed,  C.  Obol,  Dr.  Stonr. 

Eantf  ni  Boit  wnUliern  Rhom  of  Lake  Sniwrior,  AgMlU. 
(MTv*  gobit}idft,  Gnl .-,--,... 

Ilurlinjclon.  Vvrmunt,  Z.  TbompHo.  Dr.  D.  H.  Stonr. 
Callui  FabrUrii,  Onl i 


1890.  Oirarh,  Charlrs.    On  tho  ao-called.  Biogen  Llqnlil. 

Proeetdingt  Botton  Soeietg  Natural  BU'orn,  Ui,  239-40,  1 

ean  Joamal  Scirnct  and  Art*,  2d  «er.,  is,  ?m.     mifi 

RefutaUonofUr.  Dsaor'aUiMi;  ootlieformiiliua  arihe 


850.  OiRARD,  Chart.f.b.    Aililitionfll  ObservatioDS  oji  ihe  Noin< 
ficationorthe  Eishexof  tho  gonns  Cotttu. 
Procffdinga  Boston  Soeietg  yatural  Sitlort,  Hi,  302-t. 

TttACHioHBma,  Heck 

Tracliidermii/atiatiu,  Hwk 

Phlllpploe  Isludii,  Heckel. 

'RveMdirmit  uneinalat.  (Inl 

China  Srm.  Rlchanleon. 

Tradiidtrmit  inUmediut,  Rrd 

Jeiae  Island,  81ebald. 

COTTOFSIS.  B.g 

Ciill«pii4  <uper,  Qrd 

Rlrer  Ongoo,  Loiria  and  Clarke,  Blobardaini, 

PoDABRUB,  Rlclianle 

rodahnii  eotlfi'tii.  Rlrharda  

CliinaSra>.  RlrhanlMin. 
i*odabruM etntn^xnAtit,  Richard'* ..,..,,•.,.. 

lalond  of  Guelpert, 

1850.  fiiRARTt,  CnAnLF.s.    A  Monncniph  of  lite  FrMb-Wat< 
I'Toceedingn  Amei-iran  Auoeialioii /or  Adr<HuXi 

An  Hlntrorl  ora  fitlU'r  work  in  |ir«panUun  {q.3>l. 

CnUHi  cwTtinfiu,  Klrhanle 

Ctrtiia  tlitUafdaoni,  Agnail 

Cottni  llairdi,  OT<i 

l-ott«ta>tridionalu,Oiil 

Coltiu  tWanktiiti.  AK»'ft 

(MTtu  riirixva,  Ilalil 

CoUtu  ffraeillt.  Hwk 

CiiUuiMnidti.Un\ 

f^eUtu  atbioTdtt.  Unl 

Collut  i'abritii,  i}ra 

5. 

l&'iO.  (iiKARD,  ClIARI.E.s.      ''Oil   Acantltocotti "  in  i 

Bo»l«a  Jnuraal  of  XiilHral  Hitiory,  vi,  1860,  pp.  % 

AeantKatiMui  llrautanaieui.  (ird 

Orn'Olmid. 

AtanlKoniitui  IMbrailtrieui.  tint 

IjilinvW.  U.R!Mi<rrr. 
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6. 

1850.  GiRARD,  Charles.     "On  Gasteroetei"  in  Storer's  Fishes  of  Nova  Scotia. 
Boston  Journal  of  Natural  Historyy  vi,  1850,  pp.  254-260. 

GatteriMteM  Owtieri,  Grd.    Pl.vii,  flg.l 254 

Bras  d'Or  and  Red  Ba}-,  Labrador  H.  R.  Storer. 

7. 

1850.  GiRARD,  Charles.    On  the  Development  of  Planocera  'elliptica. 
Proceedings  Boston  Society  Natural  Historyy  iii,  348.     1850. 
Tracing  the  egg  tbrough  successive  periods. 

8. 

1850.  GiRARD,  Charles.    On  the  Embryology  of  Planaria. 

Proceedings  American  Association  Advancement  of  Science,  ii,  398.     1850. 
Abstract  of  a  fuller  paper  on  the  subject.    (See  below  Nos.  58  and  59.) 

9. 

1850.  GiRARD,  Charles.     Sur  TEmbryologie  dcs  Planaires. 

Bulletin    Society  des  Sciences  Naturelles,   ii,   300.     1850.     Noachatel,   Switz- 
erland. 
A  French  version  of  the  preceding  paper  (No.  8). 

10. 

1860.  GiRARD,  Charles.    Descriptions  of  Several  Now  Si*)cie8  of  Marine  Planari» 
from  the  Coast  of  MassachuHetts. 
Proceedings  Boston  Society  of  Natural  Historyy  iii,  pp.  251,  264. 

Poipsedit  variabiUt,  n.s 351 

Boston  and  Beverly  Harbors,  Giranl. 

Pro8thio$tomum  graeile,  n.s , 251 

Boston  Harbor.  Oirard. 

PBOCKBODB8,  n.  g. 

Pr9cerode9  WTieaHandi,  n.s , 251 

Manchester,  Massachusetts,  Girard. 
Planoeera  eUiptiea,  n.  a 251 

Massachusetts,  Girard. 
Vortex  Warreni^  n.  a 264 

Boston  Harbor,  Girard. 
Vortex eandidOy  n.s 264 

Chelsea  Beach,  Girard. 

11. 

1850.  Girard,  Charles.    Brief  Account  of  the  Fresh- Water  Planarite  so  far  known 
in  the  United  States. 
Proceedings  Boston  Society  of  Natural  History,  iii,  264-7.     1850, 

Planaria  graeiUs,  Hald 264 

Cambridge. 

Planaria tigrina,  n.s 264 

New  Jersey. 

Dendrocaelum  ptdeherrimum,  n.  s 265 

New  Jersey. 

Dmdroccelum miperbmn,  n.s 265 

Vicinities  of  Phila4lel])hia  and  lioHton. 

l)unE.siA,  n.  g 285 

Dugtiia gonoeephaioidet,  n.s 265 

New  Jersey. 

12. 

1850.  Girard,  Charles.    Ohservations  upon  Planarian  Worms. 

Proceedings  Boston  Society  of  Natural  History,  iii,  363-4.    1850. 
Vorisn  Warroni  and  Phagoeata  graeilit,  bringing  forth  living  young. 


4  ItULLKTlN    il,  UNITED    STATES   KATIONAL  MUSEUM. 

13. 

1880.  (iiR*RD,  Chablf.s,    Dwrriptinnflnf  SpTpral  NewSppriesorEphinodertna. 
I'rwvfdingi  Bolton  Sodrty  XalHral  Hitlarg,  iii,  3S3-7.     1850. 

Hn-iKaiiMUK,  n.  g , 

HtlieiliinuiGimldt.a.t 

Kpy  Wnil,  Florida. 

UKLKBiwia,  n.  g 

MtUtuHif  TniroMHi.  n,  I , , 

KutlnillB. 
FtammfthtHHi  MUroidM,  n.  « ..• 

New  ZmIuiiI. 
Kchin«,,utnniffrina.B.i 

Cape  Pilnuui.  Weitern  Arrion.  Df.  C.  A.  Perklna. 
EtkltuiefauHii  minimui,  n.  ■ 

UDdltwrtuKiui. 
«!*<2iufFrluA»i>.  nn 

UiOf  of  MoiiM,  T«M.»hDrr,  J,  TiMlloU. 

14. 

1S5I.  riiRARi),  Ckarlek.    On  It  New  AnroricHn  Sanrian  ReptilF. 

/Vnn.rdlNff*  .-fneHniN  Amoriaiian  for  Adranaemritt  nf  Si-irHn;  iv,  200-3.    isnj 

H.ILB»>0KU,  n.  g.... 

llBtbrofHawatuIala.n.t   

liHuJ  lalaaJ.  riallo  Kivor,  C'nlnnulo,  Williun  T.|.piu.. 

15. 

l&il.  CiUAUU.  Charles.     A  New  G(»a(iri«  Type  in  tlit>  CIobb  arWoinu. 

I'rocn'^iiig*  .'ImrriMii  JifoHatUm /or  Adranament  of  Srttmee,  iv,  131.    1851,1 

nuibihraiir 

Spniioif-n  fuiinil  atlvlii-il  1u  Hie  Imii1>-  iif  ,i  xkntr  iniinhl  in  (^hitTlHilon  Harbur,  South  O 
iiliBii,  obMfvMl  by  Dr.  Jiiliiui  lUvenel. 

16. 

16S1.  OrRARD,  CliARi.Rfl.  Ati  Ksxay  on  tliu  riwiBlfirittion  of  Kemcrtm  auil  riuuuin, 
precfidpil  \\y  S<iiii«  GodithI  (.'oiiHiilornlioTin  on  the  Primary  DiviHtnns  uf  the 
AniiuHl  KiiiKiloin.     ^Jl/imiin'a.'rNKTlriiH.'iiMrHiiJ  d/.fririta',  xi,3(lHoriMi,4l,  IKtL 

RtivisHdtxlitiiiliin  Pritrrediagii  .liiKrirait  AuMicialion  for  Adraitrtntrnt  af  Sti 
iv.  258,  1851. 

17. 

1851.  GtRARii.  rruifi-KH.     On  tho  Orjtans  of  Vision  miil  Npnoui.  N 
bryo  (if  AHfiitia. 

Pronfili».,H  Uoitoa  Soi-irtg  a/ Xataral  IIMory,  !v,.10-31,  1K51 


18. 

i)(Aiti>.  <"iiAR[,KB.     Dii-  rUiiiurit'ii  iiiirl  K 
rirraHinrher  Xonalabrriiikl  far  JV'it'Mr  an 

I'bilixlclphin,  ii,  1851.  p.  1. 

Phawhata.  UWy 

Phai/eraUi  etafilit,  I.«ld,v .  -  - 

VtndmeirluM  f<ip*rbum.*it-h 
rtaitaria  ligrtaa.  lira 

UrriBsu.  llnl.   ■-.  ... 

DuftMiafpnmrpluiMAa,  ijrd 
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UBt.    ninAIIII.  I'tlAUI.KH— <'0lltUlllt>ll, 

/Wtfuiui  nuailald.  Ilrti 

Vlclnldt-  of  Pilling  IjMy.  Ginnl. 

yrwfjim  waiyimiWuit.  l.i>My 

VklBlU«<ifPhila„  r^Jdy. 


tta-raarM  WiMllandi.r.rd 

Forfa  Warml.  C.nl 

rnrfaMwtMn.nnl 

MimntrtiM  ipahilifauia,  n.  ■ 

Itnoion  lIulKir.  CUGlrui). 


Nntunuwi. 


llHMi»/r»oiUM.  II.  ■ 

rlioln  lt>vh(lil>M.).  Ch.nini 


UBl.  OlkJtltn,  CtlARLF^.     On  a,  uew  OiMinH  nf  Amnicaa  CottniilK. 
frwwdlngM  lloilon  SoriH//  of  Xattiml  Hittury,  \v.  18-llt.     1: 


tini.  OlKABn,  t.'iiAKLKS.     Ilistnrioal  nkntdi  <if  (jiinlincfic. 


UDI.  (IlKARt),  CiiAKLKS.     Till'  Seven toen-yeur  Lnriiolx  {Claula  i^lndrcim.) 
Itoium  Krntlii!;  Trareltrr.  Scitt.  3,  1851. 


Thr  nwUuniiriibwiii  uf  tbn  IT-yoM-  liimiit 
bf  llw  lala  HU*  It.  Mnrrli.  irT  Uonnnntairi 
ixrtoduf  llytanuf  IM  undorgmnMl  llfii. 


VHllf-itti'al,  neiHvialljr 


I  of  it*  nvBlur  KtipranHiKc  iilimp  graund  orvry  17  jtmiw  faw  bi 


>l  nwiiliwl  lhi>n>rruiu,  v 


4,  attbiHiKh  mupiwartiig 


n  wb>'lhiT  I  he  InHH-l  I 


wlmMiiT  tliey  nil  prMvsitnl  rrum  miugln  r 


*•  tlinjr  •iib"nqn»nl1)-  ■iirtmct  <iiln  II 


Tl»  Ul«  Ht.  Bur 


griciio  imaocU- 


[rmttuM  ufthniiiMrt  iu  ' 


\  Ibo  AllHiny  imwllng  nl 


I  or  nnniHiUi'mtlfniii 


lIiihiI  irliuil  tmu 


tu  Iheir  uuUnnlcal  and  uSloKlcitl  vt 


r 
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BiCt.  (inum.  riUU-ES.     Ll-aiTiiilUni  ••>'  ;i  IK-vv   riuiiiuiii  ui»l  II  ii(.'i 
the  Cowt  of  riorida. 

■  JlMtiM  ftorielg  of  jValBrnl  Bi-lori/,  iv,  137.  1851. 


iMiaUni.ii.' 

L^IH  FhiridiL,  I.,  f.  Puiirl 


iKK,  CltARi-i^s.    Mnuimitlia.   Icunagraphie  Bncyclopialia  v/ SrU 
rUrfir.    Nt^w  York,     8-.    1K51.     (Si-i- Nu.  ST..) 


(iiKARii,  Charlkh.   Oil  the  ClnMtfication  nf  Mammalia, 

I'rucrrdiHgtof  AtHrriean  AnoeiaHonfor  Adrancrmrml  ofSeinft,  v 

uTTivw;  thcu1hTrtUn>tnit»>lielileI«riedevelolinii-utur  Ibnl  vIbsk  tliruuj 

25. 

t<iittitn,  UtiAnLKB,  WITH  SpRNCER  V.  BAimi  AN-p  OTHKRS.    Ontlitips  I  of  I  Oen-fl 
Krai  XiiuliiK.v  I  "Mammslx,"  Charles  Giranl  |  '*  Birda,"  .Tnhii  CHtwin  |  "Bep^l 
lilw."  SiHHicer  P.  Bnlhi  |  "FisheB,"  Spencer  P.  Bnirii  |  "  Iiivtrtelirati'*."  8, 
Hnl'lNuan  |  —  |  R(^p^iute<l  fVom  tlieIeoiiogrupliti'Encyi'lo|ireilia  |  urScleneo,! 
LitvTHtnrr,  niiil  Art  |  —  |  New  York:  |  Ruilolph  Garrii|iie,  Puliliaher  |  2  B 
vUy  &\..  AstoT  Iloiite  |  1851.  |  8vo.  502.    1851. 

"  [DoDiiKniplilii  Km 
Id  tdapUtloB  tf 


I  Jipn)lftl  nn-nmci 

II  rXantVictw 


Ihe  Kmii|>.  wltk  I 


TUi  •itnwl  cwullt 

■itHT"11ii    *    '    ■,    ipiwlitlly  caiupilwl  HDil  rrwrltlvn 

Cicviluu  rrlntlnjc  In  ?iuuuiuilla,  pi>.  3»i-Jfri.  caalmitu 
t,  <t«-UI  vbitpliT  OD  Uoignpliicul  I>l>trll>uIIuu  of  Unmiuallii,  p.  4M. 

36. 

AUAKPi  Charlks.    Contilhutionii  to  the  Kntarat  Miitor;  of  itie  Fraali-n 
|rt*kM  of  NdHli  Ameriea.     I,  Monograph  of  the  Cottoiila,  with  3  platM-fl 
lJte«tkMa«aa  CoiHTihatloiii  to  KnowUj^ge,  vol.  iii.]     1852.     ll,o. 

IMvmt.  .\tli»ll   - - 

i.  Agua..  pi.  I.  ngs,  I-! 

nnef  Lake  Superior,  AgoMil. 

Jobuibi 

«  nwk,  Ph.,  L.  I).  VUlium,  Alle«kMy  Rlnv,  Preft<H(>i  IWnl. 

^tlnl..  pi.  LBipi.Ika 

■[Inr.PrallMorBalnl, 

p.  Uljor  Almrd. 

(.Ctrd..  pl.i,Bgi.D.IO 

iMM  ttknt.  V..,  Rock  Cr»k,  DltlrlM  of  Columbia. 

IMill— "^   ■t-..    ~.  ..-  ..  .- 

^^^•hMMU.  ConDecUcut,  jtuil  Krw  York  Btatn. 

-  -L.nl.ll,flpi.l.l! - - 

M«^Cull*la,Pei>n«}lriuiimPruriw)rBBlr<li  R<i1ii«nrraiB,llvvlMi>lt 
k.  nUMot  of  Colutubla. 

M.p].u,a«*.a.a 

'.  Agualt. 

&>,M    ^.  II.  flUK-S.t 

Ik  tmm.  Rmuoui  t^illnrlb. 
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1862.  GiRART>,  Charles — Continued. 

CoOuM  boUaidet,  Grd.,  pi.  ii,  figs.  7,8 1 50 

Windsor,  Yermout,  Ed.  Cabot. 
CoUua formoma^  n.  a 58 

Lake  Ontario,  Professor  Baird. 
(hUua  Fahrieii,  GtA 59 

Greenland,  O.  Fabric! us. 

COTTOPSis,  G  i  rard 62 

Oottopm  a$peT,  Grd 62 

Colombia  River,  Dr.  Gairduer. 

Teiolopsib,  Giranl 64 

Triglopitia  Thomp9oni^  Grd.,  pi.  li,  flgs.  9, 10 65 

Lake  Ontario,  Professor  Baird. 

26.a 

1852.  GiRARD,  Charles.    On  Salmo  Oquassa,  a  new  Bpocion  of  Lake  Trout. 
Proceedings  Boston  Society  of  Natural  History y  iv,  262-3.     1^52. 

8aimo  oftioMa,  n.  s 262 

Moosemegantic  Lake,  Charles  Girard. 

27. 

18S2.  Girard,  Charles.  American  Zoological,  Botanical,  and  Geological  Bibliog- 
raphy for  the  year  1851.  Prepared  at  the  request  of  Prof.  8penc«»r  F.  Baird, 
AiMistaut  Secretary,  Smithsonian  luHtitutiou. 

Silliman^s  American  Journal  Science  and  Arts,  xiii,  2  ser.    1852.   Appendix.  (See 
No.  28.) 

28. 

I852f  Girard,  Charles.    Bibliographia  Americana  |  Historico-naturalis  |  A.  D.  1851 
I  Auctore  |  Carolo  Girard  |  Smithsonian  Institution  |  Washington  |  Decem- 
ber, 1852.  I 

Reprint  of  the  former  paper  (No.  27).  The  plan  w.aH  to  publiHh  a  yearly  report,  Hiniilar  to 
the  above;  the  second  year  was  ready  for  the  presH  when  itM  publication  was  HiMi>cn(lc(l  and 
never  resumed. 

29. 

1852.  Girard,  Charles.    A  revision  of  the  North  American  Astaci  with  observa- 
tions on  their  habits  and  geographical  distribution. 
Proceedings  Academy  of  Natural  Sciences  Philadelphia,  vi,  87-91.     1852. 

FIRST  GROUP. 

AST  ACTS,  Gronor 87 

A9rACC>iDE8,  Gu6rin 87 

Cambarus.  Erichs 87 

CambarutpeUucidus,  Erichs 87 

Mammoth  Cave,  Kentucky,  Tellkanipf. 
€kimbanu  afinia,  Ericlis 87 

Kchuykill  River  at  Reading,  PtmnHylvania,  Baird;  Delaware  River.  Say,  Ratiu- 
esqne. 

Cambarus  Oreganus,  Erichs 87 

Columbia  River,  Nuttall. 
Cambarus  Pealti,  n.  s 87 

Potomac  at  Washington,  Distrirt  of  Columbia,  (riranl. 
Cambarus  rusUeus,  n.  s 88 

Ohio  River  at  Cincinnati,  Baird. 
Cambarus  propinquus,  n.  s 88 

Lake  Ontario,  Sackett's  Harbor,  Oswego,  Baird. 
Cambarus /Msor.  Grd 88 

Ylrglliiai  PMusylvania,  New  York,  Girard.    (Raflnesciue.) 


8  BUrXETIN   41,  TINITKD   STATES    NATIONAL    MUSEUM. 

1853.    GlKAItl).  ('llAltl.EM— ClHlLillllllil. 


CaPfiforuM  Bartoni,  Srioba - __ ._ ._.__.. 

PuunayWuiift,  Kev  York,  De  E>y;  MuaachiuMU,  OonH,  etc. 
Vambartu  dreUntu.  Erichi 

CATolinA.  RrLcbHiDi  Andenon,  South CutilisA,  Okrard' 
Cambanu  motitanua,  □.  ■- ........4.,,...._ 

VlrglRlBiuidMmrylud.  Giwd. 

VitVibaru4  C|>4I17VU'V.  D.  ■----------,- ..,_. ,,.. , 

MoadoHn  sbuiit  WuhlnxtoD,  Dintrlcl  of  Oullmibb.  Ctwrlw  Glnrd. 

»[ildle8i>tM<i  uf  tile  rolled  SUt«.Qlnn1. 

CafnlHt/Tua jnuiUtm.  Grd -........_....... 

IaIio  Ooiarlo,  ui-BT  SuaWgit,  L«ke  Oea^){■^  Luke  Clu>iD|iliiln,  DUeii.  itmruiu, 
lIUHaowiueJ  Balrd. 


HonbtT  Hlvor  nur  ToninUi,  Cuadi 
ttentbariH  UonMf.  n.  ■ 

t,'ii]ir»niim  Dr.  W.  GuuImI. 
niMMrvt  Sfbmtemiu,  u.  ■ 

I'urt  fwm.  Kvbnwka.  CnlbertMU. 


Oinrd. 


Camianu  SlamHnei.  Brtchs 

SoutLern  SUta.  Harlu;  Sanuaarrilla,  Boati)  Oamllna,  Chu4«  Ginid. 
Oambanu  Clarti.  a.  ■ 

TaiH.  Johu  B.  Clarfe. 
Cambttfut  aculua.  n.  Mr..--... -,....-,. ....-.-.. 

Molillo  Rl>(-r,  HUaiaaippl.  U.  C.  Lloyd. 
OamianuiHm 

Mobile  Rtvi-r.  HlMlnalpji],  It.  C.  UojA. 
CmtKAFs,  Eiir.li 
EwuEUH,  EHclu    . 


PUBLICATIONS   OP   CHARLES   GIRARD,  M.  IX  9 

1852.  GiRARD,  Charles— Continued. 

Tbachidkrmis,  Heck 13 

IVacAufermw/MciatiMr,  Heck 13 

Philippine  Islands,  Heckel. 

Truckidermit  uneinatu$^  Grd 13 

Northem  coasts  of  Chinese  Seas,  Richardsou. 

Tmekidtrmis  intermediut,  Grd 13 

Jesse  Island,  Siebold. 

PoDABRUS,  Richards 14 

Podabnu  eoUaXdM,  Richards 14 

Chinese  Seas,  Richardson. 

Podabnu  eentropomui^  Richards 15 

Island  of  Qnelpert,  Richardson. 

OoUusa£Ms,  Heck 17 

Scandinavia  and  May  hop,  Denmark. 

OoChM  po6io,Artedi 17 

France,  Belgium,  Germany,  and  Switsserland  are  to  be  reexamined  virtually. 

CfoUuM  ffobio  of  Reisinger,  fVom  the  Danube  and  ri v  ulet«  of  Hungary 18 

Oottua  gobio  of  Pennant,  flnom  England 18 

CkUhu  gobio  of  Pallas,  from  Siberia  and  Lake  Baikal 18 

OoUus  minniut.  Pall 18 

bea  of  Okhotsk,  Mertens. 

Oottua  pixeOopta,  Heck 18 

Carpathian  Mountains,  Heckel. 

Oottus  nUeroUomua,  Heck 18 

Vicinity  of  Cracow,  Heckel. 

Oottut/orrugineut,  Heck 27 

Lakes  of  Italy,  Bonaparte,  Heckel. 
The  following  species  is  from  the  Tertiary  epo<'h . 

OottuM  breoU,  Agass IB 

Oeningen  (Bavaria),  Agassi z. 
The  list  of  species  of  Aeantkoeottus  and  Cotttu  being  given  uliovt)  (p.  1)  woHiniply  men- 
^  tion  here: 

Corropsis,  Girard  20 

Cottoptis  atper,  Grd 21 

TB10L0P818.  Giranl 27 

TriglopHt  Thompwoni,  Grd 37 

31. 

1852.  GiRARD^  Charlks.     Description  of  two  new  genera  and  two  species  of  Ne> 
inertes. 

Proceedings  Boston  Society  of  Natural  History^  iv,  18.5-6.     1852. 

Hkcatk,  n.  g 185 

HeetUe  Regans,  n.  s 186 

Boston  Harbor. 

Poseidon,  n.  g 186 

Pooeidon  coUi,  n.  m 86 

Boston  Harlior. 

32. 

1852.  GiRARi>,  Charlks.     Description  of  two  new  genera  anil  two  new  species  of 
Flanariie. 

Proceedings  Boston  Society  of  Natural  History ^  iv,  210-19.     1852. 

NiOBB,  n.  g 210 

Niobe  zonata,  n.  s 211 

Boston  Harbor. 

FoviA,  n  g 211 

Faoia  Warreni,  Gnl 211 

Jhtgotia  Foremani^  n.  s 211 

Tiber  Creek,  District  of  Columbia,  and  Four-Mile  Run.    C.  (iirard. 
BdsUmara paratiiiea,  Leidy,  lieiug  identical  with  Vortex  Candida,  Ttnl.,  the  HpeoicH  wilt 
te  TCMided  bMioeforth  as  follows : 
AMbwra  MfuKda,  Grd 211 
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1862.  GiRARD,  Charles — Coutiiiiied. 

Sedoporus  Pointetti,  ii.  8 127 

Rio  San  Pedro,  and  the  province  of  Sonora. 
SetloporuM  Clarkif  n.  8. 
SeHoporus  Thayeri,  n.  h. 

Indianola,  TexaH. 
SeHoponu  ditpar^  n.  8. 

Vera  Cniz,  Dr.  Burroughn. 
(MermdopkoruM  uiannorahiM,  ii.  8 128 

Between  San  Antonio,  TexaH,  and  El  Pa»o  del  Norte. 
CnemidopkoruM  Grahami,  ii.  h. 

Fonnd  with  ]>receding  npecies. 
Cmemidopkorus  ffularit^  n.  8. 

Indianola,  Tf;xaa,  and  the  Valley  of  the  Rio  San  Pedro. 
{Memidophorut  perpUxugf  u.  8. 

Valley  of  the  Rio  San  Pedro. 
(MenUdopkoruM  graeilit^  n.  8. 

Desert  of  Colorado,  J.  L.  Leconte. 
(Memidopkorui  pr€engnU,  n.  8. 

Chagres,  C.  B.  Adam8. 
Pintiodon  obtoUtum^  n.  a. 

Valley  of  the  Rio  San  Pedro. 
ElgarianobiHt,  n.8. 

fort  Webster,  New  Mexico 129 

36. 

1862.  GntARD,  Charles,  trt^^  Spencer  F.  Baird.  Characteristics  of  some  New  Rep- 
tiles in  the  Musenm  of  the  Smithsonian  Institution.  By  Spencer  F.  Baird 
and  Charles  Girard.  Third  Part.  Containing  the  Batrachiaus  in  the  collec- 
tion made  by  J.  H.  Clark,  esq.,  under  Col.  J.  D.  Graham,  on  the  United 
States  and  Mexican  Boundary. 

Proceedings  Academy  Natural  Sciences  Philadelphia^  vi,  p.  173.     Presenteil  for 
publication  Oct.  21,  ordered  printed  Oct.  26,  1852. 

Amb^itUnna proterpiue,  n.8 173 

On  the  ronte  from  Montgomery,  Mexico. 
Rana  areolata,  n.  s. 

Rio  San  Pedro  of  the  Gila. 
Bt^fo  punetattu,  n.  s. 

Rio  San  Pedro  of  the  Rio  Grande  del  Norte. 
Bf^fo  granulo9U9^  n.  8. 

Between  Indianola  and  San  Antonio,  Texas. 

37. 

1852.  Girard,  Charles,  itith  Spencer  F.  Baird.  Descriptions  of  New  Species  of 
Reptiles,  collecte<l  by  the  U.  S.  Explorinj^  £x]>e<lition  under  the  command  ot 
Capt.  Charles  Wilkes,  IT.  S.  N.  First  part. — Including  the  species  ft-om  the 
Western  Coast  of  America. 

Proceedings  Academg  Natnral  Sciences  Philadelphiaj  vi,  174-177,  1852.      Pre- 
sented for  publication  Oct.  6,  ordered  priutc<l  Oct.  26, 1852. 

AuMyttotna  tenebromm,  n.  a 174 

Oregon. 
Bona  aurora,  n.  h. 
Puget  Sound. 
Bana  DrayUmi^  n.  8. 

San  Franciitoo,  Califomin,  and  on  Cohinihia  River. 
Jlyla  regiUa,  n.  s. 

Sacremento  River,  in  Oregon  unil  Pn^t't  Sound. 
Jh^«  bareas^  n.  n. 

Columbia  River  and  Pugi't  Sound. 

Sedoparui  graeiiit,  u.  s  175 

Oragini. 
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Iffifi.  OtRAND,  CHARLKB.  Kiik  8PENCER  F.  Bairu — CotitiiiQed. 

nm«unJyl>Firidrlyi>K|Binil«l.  Tfae  alinwt  nntint  ilFMntfy  of  omtern  |t<<n*r«1  vnr1uTi]MTi 
tba  (Mvtridv.  hu  Kiwi  bevn  AkCTioui  nlwiu'ln  iuhpj-  ixnrcot  Hm  uf  ■  natiml  njxlrni.  The 
firnhMniLiig  •nrk  at  M.  M.  Dumtril  »fll  iinfloiililly  nloar  up  miwh  of  Iho  nlMrnril;  whioli 
nDWDiht*.  Bat  vhm  •yiWmiitiii  wrllws  all  ctntaOy  avoid  tlio  inlijector  Uie  Oplihllirui. 
••rt  *»lllng  fnr  lli"  odiors  to  mako  Ibe  ftrnt  Klopi  the  aXeiiipt  In  cimibiBe  ernisni  liy  nrll- 
lucknl,  Ihongti  |KThii[M  nrtiflcial  polnta  or  ivUiton.  irlll,  It  In  ho|>«l,  be  lookul  ii[ian  with 

^ffy  In  break  np  the  pombinaltalw  hwe  adirpted. 

"  The  hIIkI  Idus  upon  whliili  thn  urigirutl  ilmrripiliiiiH  uf  Iht-  iinii«i1  valAliig^xn  Iihtb  lieen 
bMFri  tn  »  fnll'im  - 

Spnniwr  P.  Biiinl.    HjieclM  l>nni  Hmhoi^IiiimIIh.  tint,-  VorV.  Ohio,  and  Pnimiiylriuilik 

Chirk*  lilnnl.    Miiliie,  UMwhiiHtU,  mid  H.nilh  t-Krotina. 

Rnv.ChvlMl'ni.    ap«1«froio«wliTU  MIrbigMi. 

Dr.  r.  R.  Biiy.    Rpeclv*  rhiin  Nwlom  WlwoDnln. 

Prar.  L.  AtCMiii.    Ijika  Snprrior,  Lake  Haran,  and  Flcnidfi. 

Dr.J.  P.  klrklaiid.    Knrthera  Ohin. 

G.  Vr.  FMiDHlack.    Weitmi  rvrniAylTaniii. 

UbiViiliriiiRliiaay.    RHl«rn  Klroroiif  M.tr.vlanil. 

nr,CB.K.Krniiiorly.    Mnrthcru  Vircinlii. 

John  H.  Cbuk.    Uiuyluid.  Tbish.  Kkit  Mhiu'...  und  Sonxn. 

John  Vutlen.    Dialriot  of  Culumhin  Mil  Limisium. 

Dr.  J.R  Uvralt.     Weitom  Boalh  CarMlrm. 

lllHChBrl»IU>r>lneaDdlln.H.  B.Dulel.    Woalrni  So.ilh  Cinitlna. 

Dr.S.B.B<uk»r.    Oban<>sU>n,S.C. 

rmf.  r.  S.  nnlniM  and  Dr. W.J.  Uumutl.    Smilh  Carutina. 

RK.CuyWandDr.W.L.J<iD«.    Georgi*. 

D-CLhiyd.    Kwt^m  Miuisalppl. 

Ur  B.r.Sbomard  h>iI  Cnl.  B.  L,  C.  Wmlni.    MliwlHlrpl. 

/mbm  FMrh.    Ueika  and  Weatcm  Lonlaluia. 

C^U.H.B.Uar(7iu>dG.B.  MuClellan,  r.S.A.    Ked  River.  Ark. 

FtnllBaBd  tlndhDimer.    Central  Teiaa. 

CnL.t.  aGnhatn,  V.  B.  A.  The  apeciiuana  mlleKlod  while  nn  thi-  0. 8. and  Mvi.  Ttonndary 
aumj.  b;  Ur.  J.  K.  Clark,  vli.,  la  Tenw.  New  H«iluu,  bikI  Hom.ni. 

K^.V.R.Kimiry.  8]<H:<niens  ootleotul  on  the  U;)<.  and  MeiWn  Rniindary  Surrey  by 
Artbnr  SehMI.  at  Btjile  Pmh,  Tei.,  and  by  J.  B.  (^itrk,  Id  Teuu  and  New  Utnlm. 

Ct«.K.Chnn<hlll.  U.  B.  A.    Valley  i>r  Ibe  Rio  (Iraode, 

Dr,t.Cdwanli.r.!^A.    Northeni  Ueilm. 

Dr.Vni.<liunba1.    Kew  Mnlraani)  Califumla. 

Dr.  John  L.  Le  l^mte.    Lltloral  CallfomlL 

Dr.aC.Bey]eanilJ,8.1h>wiDaa.    I>ntn>3  r.-atifomln. 

Dr.  A.  J.Skiltmi.    tlpHdm  eollHted  In  Calif.imla  by  iloiiry  IU«.rr«,  Ewj , 

t^.flLRiptorJngKiiiedllliHi.     Littoral  CallRimUiuid  Orci-nn. 

Aodmy  of  Satunl  Sriuncn  of  Philadelpbia.  VHrious  iinliini'  HiH^clmeiia  ilrai^tilwd  by 
Dr.  BolbiK*. 


I.  OMahudorlHUi,  Linn.... Penna..  LoulaUna,  UlMluippi  - 

BeaiiT .Siiuth  Carnllna 

n..B- Teiae 

lO -  Orogon 

Say Arkanua.TeuM 

UK.*  <!..  n,  ■   Sonora , 

u,  Bolbr... ColnnibURiTor 

VKrnuannMVt,  Gra;. 

tiHarim.  Hi.lhr OwiTgia.  fluuth  CaroUaa 

.0.  AU.,  n.  >       ...TeiH 

SM.  Holbr Wiw:..  Mlcli.,  Ohio 
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RARii,  CQAitLKM.  initk  HpKNCUt  F.  Bairh— Corliniied. 
1 .  Affkittroiion  earUorl  rix, 
1.  naia^^kit  pfwflDnM,  t 


l.tkG Ohio,  FrnD.,  S.C..IA 

TUXItOTHIB,  TrwMt. 


-Sooth  CanHiti* ai   ] 

..HiMiutpfil.  Teua 


ECTAIKU,  B.  li  G.,  D.  K- 

lun'M,  a&U Una*.,  P«nn 


FicttHngi.  B.  Si  ().. 

parMalU.  D.  O 

Inireapiala.  B.  &  a. 


...Ark..  T«u« 
...CklifoniU... 
.— Omgon 

...Ong/an  -- 


I.Y..  Mi].,T»... 
wUeilDU 


MUODU.  B.  kC,  I 


1.  JTarDdui liprdon,  B.  IcG-- 


Agattiti,  B.  A  a.,  n.  i 
ITrHdAniui,  B.  &  G..  t 
fauuliijOta,  B.  &  U  ... 
lIolbniBH,  B.  &  G,,  p. 


kkouta,  b.  ft  a..  I 


..Uicih„Uhto.I^M.- 
..Fgns*.,  a«r|!la 


NiHu,  B.  ft  G..  n.  K. 
HKTMKiDait.  Bmuv. 


Setindon  plalyrkimi;  Litlr. 


idnadM.  B.  &  <!., 

■imui.  H.dlff 

■MfUIH,  B.ftO... 


. . .  ronu,.  Ta..  a.  c.  Oblo,  Ulw . . 

...tiau , 

...rpnuii..  S.  C,  Mln 

..On.,  ( 


K.C..MIM 

Ark..  Tnnu,8aBaI»,C•l.. 
F^VOP^B.  Bfribr. 

Pitvephit  mlaniiUtsau,  Bidlir -<'iunlinii 

MkMll.AG T»™.Col.- 
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ScoTOPHis,  B.  &  O.,  n.  g. 


15 


1.  Seotophit  AUeghanienti*,  B.  &G PennBylrania 

2. 


3. 
4. 

5. 
6. 
7. 
8. 


1. 
2. 
3. 
4. 
5. 
«. 
7. 
8. 
t. 


1. 


73 

Lindheimeri  B.  &  G.,  n.  a Texas 74 

vt^nntu,  B.  ScG.,  n.  a Mich.,  Wine 75 

eon/lnit,  B.  A  G.,  n.  a South  Carolina 70 

latui,  B.  &Gm  n.  a Arkanaaa 77 

guttatut,  B.  &G S.  C.  Ga.,  Miaa 78 

quadrivitt4Uu»,B.6t.G Florida 80 

Smoryi,  B.  &  G.,  n.  a Texaa 157 

Ophibolus,  B.  Sc  G.,  n.  g, 

O]^ibolut  BoyU^  B.&  G.,n.a CalifomiA 82 

ipUndidwf,  B.  4t.  G.,n.a..*.,. SoQora 83 

Sayi,  B.&0 La., Miaa.,  Ark., TeilM 84 

ff§tuiu*,B.SLG S.C.Miaa 85 

rhimbomaeukUu9,  B.&G Ga.,S.C 86 

eximiiMr,  'B.&.G Maaa.,  N.  Y.,  Penna 87 

tflmetM,  B.  &  G.,  n.  a Va.,Miaa 88 

doUatut,  B.  &G Miaaiaaippi 89 

ffenHHt,  B.d&G.,Q.8 Ark.,  La tW 


** 

it 
«• 


Gboboia,  B.  St  G.,  n.  g. 

Otargia  Couperi,  B,  ScG Georgia. 

"       obtoleta,  B.  St,  G Texas.. 


92 

158 


Babcanion,  B.  Si,  G.,  n.  g. 


1. 

3. 
9. 
4. 
5, 


1. 
2. 
3. 

4. 
». 

e. 


1. 


1. 

2. 


I* 


UttMOiiion  0OfU<r<0tor,  B.Sc  G , Penna.,  Md.,  Miaa.,  S.  C,  I«a 93 

FremontU^  B.  Si,  G.,  n.  a. California 95 

Foxi^  B.  Sc  G.,  n.  a Michigan,  Penna 90 

/lam9eniri$,B,Si,G Texaa,  Cal 90 

**       teUutuSy  B.  &G.,Q.a Cal.,Oregon 97 

Hastioopbis,  B.  St.  G.,  n.  g. 

MaMtiMphi»/lageUifarm%t,B,StG Soath  Carolina 98,149 

"       Jlamgularu,B.  &.G Tex.,  Ark 99 

moTTiton,  B.  &  G Utah 101 

'*       onuBtiM,  B.  d&  G.,  n.  a Texaa 102 

*•       Uwniatut,  B.  dt  G California 103 

•'       SehotU,  B.  St  G.,n.8 Texaa 100 

Salvadora,  B.  Sc  G.,  n.  g. 
Stdvadora  Orahamice,  B.StG.,n.B Sonora 104 

Lkptophis,  Boll. 


Leptopkii  <mti9us,  BeU Ikld.,  Va.,S.C.,Miaa. 

"       nu^aUt,  B.  &G.,n.B Texaa,  Ark 


100 
107 


CHLOBOeOMA,   Wagl. 


ClUcroiOfMi  vemaUty  B.  Sl  G Me.,  Maaa.,  N.  T..  Penn.,  Mich.,  Wiac., 

Miaa 108 


1. 


1. 
2. 
3. 
4. 
5. 


Contia,  B.  Sc  G.,  n.  g. 
OonUa  mUi$t  B.  Sc  G.,  n.  a Cal.,  Oregon 

DiADOPBlfl,  B.  Sc  G.,  n.  g. 


110 


IHadopkU puneiatui,  B.ScG... 
amtUriiia^  B.  &  G.,  n.  a  . . 

domHty  B.  Sc  G.,  n.  a 

jmidbtflliw,  B.  Sc  G.,  n.  a 
fffoHi,  B.  4t  G.,  n.  a 


...N.Y.,  Penna.,  Ga.,S.C.,  Miaa 112 

. .  .California 113 

...Texaa 114 

... California 115 

. .  .Sonora 115 


1.  JbMltelfiwCi^ 


LODIA,  B.  Sc  G.,  n.  g. 
B.4&0 Oregon 
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1852.  GiRARD,  Charles,  tcith  Spencer  F.  Baird— Oontinaed. 

SONORA,  B.  Sc  G.,  n.  g. 

1.  Sonora  MetnianntUtUa,  B.  6i.  G.,  n*  h Sonora 117 

RHiNoeroxA,  FiU. 

1.  RhinosUhna  coeeinea,  Holbr S.  C,  Ga.,  Miss.,  La IIB 

Rhinochkilus,  B.  &.  G.,  n.  g. 
1.  Rhin&eheilus  Leeonti  B.  &  G.,n.8 California 120 

Haldba,  B.  &,  Gm  n.  g. 

1.  Haldea ttriatula,  B.  AG Va.,  S.  C,  Misa 122 

FARAlvaA,  Gray. 

1.  Faraneia  abaeurus,  B.  &  G S.  C,  La 122 

ABAffTOR,  Gray. 
1.  Abattor  eryihrogrammut^  Gray Ga 129 

ViBOlNlA,  B.  8l  Gm  n.  g. 
1.  Vitfjinia  Valerias^  B.  &  G.,  n.  s Md.,  Va.,  S.  C 127 

Ckluta,  B.  &,  G.,  n.  g. 
1.  Celuta  amcena,  B.  ScG Penna.,  Md.,  Va.,  S.  C,  Mlaa 129 

Tantilla,  B.  &  G.,  n.  g. 

1.  TantiUa  cor<mata,  B.  &,  G.,  n.  s Missisaippi 181 

2.  •'        graeUit,  B.  Sc  G.,  n.  B Tezaa 1S2 

08CEOLA,  B.  ic  G.,  n.  g. 

1,  OsMola  elapsoidea,  B.  &  G S.  C,  MiHR 138 

Storeria,  B.  Sc  G..  n.  g. 

1.  StfireHa  Dfkayi,  B.  6c  G Wise,  Mich.,  Ohio,  Masa.,  N.  Y.,  Pa., 

Md..  S.  C,  Ga.,  I^..  Tex 135 

2.  *'        oecipitonMLeulata,  B.  Sl  G Me.,  N.  Y.,  Lake  Sup.,  Wine.,  Pa.,  S.  C, 

Ga 187 

Wenona,  B.  &  G. 

1 .  Wenona  plumbra,  B.  &.  G Oregon 138 

2.  "        Isabella,  B.  Si  G Oregon 140 

Rena,  B.  Si.  G.,  n.  g. 

1.  Jiena  duUis,  B.  &.  G.,  n.  n Texas 142 

2.  "      humilU,B.Sc  G.,  n.  h California 148 

Sl'MMARV. 

Genera.    Old 13 

New 22 

Totwl ~    85 

Spetikh.    Old 65 

New M 

ToUl 119 

39. 

1853.  OiRARD,  Charles,  ttUh  Spencer  F.  Baird.    List  of  Reptiles  collected  in  Cftli- 

fomia  by  Dr.  John  L.  Leconte,  with  description  of  New  Species. 
Proceedings  Academy  Natural  Sciencet  Philadelphia,  vi,  pp.  90O-WL    rtigfeal^d 
for  publication  Feb.  1^,  o^ered  printed  Feb.  22, 1869, 
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1853.  GiRARD,  Charlks,  tvitk  Spencer  F.  Baird— Continaed. 

OPmDIANS. 

1.  Orouau8lut\ferff,B.andG 800 

Sad  Diego,  California. 

2.  EfUainia  ordinoides,  B.  and  G. 

San  Francisco. 

3.  BatcanioH  oeftwftM,  B  and  6.  (name  only). 

San  Jos6. 

4.  PituaphiM  anntetewty  B.  and  G. 

San  Diego. 

5.  BiMweheibu  LeetnUei^  B.  and  G. 

San  Diego. 

6.  ConUa  mtfu,  B.  and  G. 

SanJo06. 

7.  DiadophU  amabUU,  B.  and  G. 

SanJos€. 

8.  JUna  kumUU,  B.  and  G. 

VaUecitas,  California 

SAUBIANS. 

1.  Crataphytus  dtMrtalit,  B.  and  G 801 

Desert  of  Colorado. 

2.  Seeloportu  oceidentalis,  B.  and  G. 

San  Francisco. 

3.  Uta  Stan^uriana,  B.  and  G. 

Valley  of  Great  Salt  Lake. 

4.  Uta  omata^  B.  and  G. 

San  Diego  and  San  Francisco. 

5.  PlurjfHo$oma  eoronatum,  Blainv. 

San  Diego. 

6.  Onemidophorout  ffraeiUt,  B.  and  G. 

Desert  of  Colorado. 

7.  Elgaria  teineieauda,  B.  and  G. 

California. 

8.  PUsHodon  SkiUonianum,  B.  and  G. 

San  Diego. 

9.  AnnieUa  pulchni.  Gray. 

Sao  Diego. 

BATRACniANB. 

1.  Bt^fo  KalophUa,  n.  s 301 

Benicia. 

2.  Hyla  regiUa,  B.  and  G. 

Sau  Francisca  or  San  Francisco. 

3.  LUoria  oceidenialit^  n.  s. 

Han  Francisco. 

4.  Rana  Leconiei^  n.  s. 

San  Francisco. 

5.  Aneidet  lugubrit,  Baird. 

San  Francisco. 

6.  Batraeko§epM  atUnuata,  Bon. 

San  Francisco. 

7.  Tarieka  tovw,  n.  a. 

San  Franciaoo. 

40. 

1853.  Girard,  Charles,  with   Spencer  F.  Baird.     [Report  on   the]  Reptiles  in 

8tan9lmr^9  Exploration  and  Survey  of  the  Valley  of  Great  Salt  Lake  of  Utah. 

Washington.    1853.    8^. 

AiTMton  lidbMMidM,  Baird,  pi.  i 336 

(Wiii<do|i*or«MM^,  B.aMdG.,pl.  ii 338 

CMTAnntTCB.  Holbrook 339 

OwrtiyiMin  WitHUmU  B.  and  G..  pi.  iii 34Q 
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1853.  OniAKi>,  Charles,  wUh  Spencer  F.  Baird— Continued. 

HOLBROOKIA,  Giranl 341 

HoWrookia  maculata,  Girard,  pi.  vi,  fig.  1-3 342 

Uta,  Baird  and  Girarcl 344 

Uta  Staiuburiana,  B.  and  G.,pl.  v,  fig  4-6 345 

Sceloporus  grueiosus,  B.  and  G.,  pi.  v,  fig.  1-3 346 

Elgaria  tcineieauda,  B.  and  G.,  pi.  iv,  fig.  1-3 348 

Plettiodon  SkiUonianum,  B.  and  G .,  pi.  iv,  fig.  4-6 349 

Churchillia,  B.  and  G 350 

ChurehiUia  bellona,  B.  Rm\  G 350 

Colttbennormon,  B.  and  G '. 351 

IleUrodon  noHcut,  B.  and  G 352 

41. 

« 

1853.  GiRARD,  Charles.    A  monographic  essay  on  the  genns  Phrjfnosoma. 

Stamhury*9  Exploration  and  Survey  of  the  Valley  of  Great  Salt  Lake  of  Utah, 

Washington,     8^.     1853. 

Tho  following  «p«cieR  ai-e  diHca8se<l : 

Phrj/nonoina  Dmiglaxtii  Gray,  pi.  vii,  fig.  6-10 362 

Valley  of  (ir(>at  Salt  Lake,  Captain  Stansbary. 
Phrynotoma  platurhinurm,  G.,  pi.  vii,"  fig.  1-5 363 

About  (rreat  Salt  Lake,  Stansbury. 
Phryiiotoma  modetitum,  G.,  pi.  vi,  fig.  4-8 365 

Valley  of  Rio  Grande  west  of  San  Antonio,  General  Churchill. 
Phrynoioma  ovbindare,  Wiegm.... 359 

Mexico  and  in  Sonora. 
Phrynosoma  conwtum,  Gray,  pi.  viii,  fig.  1-6 360 

TcxaH.  ArkaiiHas,  and  Loaisiaua. 
Phrynogoma  coronatum,  Blainv.,  pi.  viii,  fig.  7-12 360 

Oregon  and  California. 

42. 

1853.  CiiKARp,  Charles,  wiih  Spencer  F.  Baird,    Description  of  some  new  fishes 
from  i\n}  River  Zuni. 

Vroceed\ng8  Academy  Xatnral  Sciences  Philadelphia,  vi,  1853,  pp.  368,369. 
Gila,  B.  &  G.,  n.  g 368 

1.  Gila  robtuta,  n.  8 369 

River  Zuni. 

2.  Cila  rlcfjantt.u.  h 369 

River  Ziifii. 

3.  HiUi  ijracilhi.  n.  h 369 

Kiver  Zufii. 

43. 

1853.  GiRARD,  Charles,  wilh  Spencer  F.  Bairt>.    Description  of  New  Species  of 
Fishes  <*<>lle<;tt'<l  by  CaptaiuN  H.  B.  Marcy  and  Geo.  B.  McClellan  in  Arkansas. 
ProcvcdinijH  Academy  Xatnral  Sciences  Philadelphia,  vi,  1853,  pp.  390-392.     Read 
An  jr.  30, 18.53. 

1 .  Poiiioti*  hnTicept,  n.  ft 390 

Otter  Creek,  Arkansas. 

2.  Pomoti*  longrdui,  n.H ....?r :?•••:;•• ,.,.....  391 

Ott<'r  Tref'k,  Arknnnas. 

3.  Lntcisntg  lutrentn^,  n.  h. 

Otter  Creek,  .VrkanHas. 

4.  I^eueUcut  bubalimm,  n.  a. 

Otter  Creek.  Arkansas. 

5.  Cferatiehthys  tfigtiax,  n.  a. 

Otter  Crook,  Arkansas, 
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44. 

1853.  GntARDy  Charles,  with  Spencer  F.  Baird.  [Report  on  the]  Fishes  in  SiU 
ffrearett'  Report  of  an  Expedition  down  the  ZitHi  and  Colorado  Rivers,  Washing- 
ton.   1853.    8^. 

GUJI,B.&G 148 

1.  aUarobutia,B.ScG.,  pi.  i  (fishes) 148 

Zafii  River. 

2.  OOa  «{e9an#,  B.  &  G.,  pi.  ii  (fishes) 150 

Zafii  River. 

3.  <Hla^ra«au,B.dtG.,  pi.  iiKflshes) 151 

Zufli  River. 

45. 

1053.  GiRARDy  Charles,  with  Spencer  F.  Baird.  [Report  on  the]  Reptiles  in  Marcy 
and  MeClellan's  Exploration  of  the  Red  River  of  Louieiana  in  the  year  1852. 
Washington,  1853,  pp.  217-244. 

8BRPBNT8. 
CB0TALI78,L 217 

CfroUUuM  e<mjluentu9^  Say,  pi.  i 217 

Western  Texas. 

ECTAiif  lA,  B.  &.  G 219 

.Piilo^niaprocima,  B.  d^G.,pl.  ii 220 

Red  River. 
Enlmmiamareiaua,  B.  &G.,  pi.  iii 221 

Open  pnUrie,  Red  River. 

Hktbbodon,  Pal.  de  B 222 

Heterodon  noHeuSt  B.  4&G.,  pi.  iv 222 

Sonora  and  et^per  mines  of  the  Gila. 

PrruopHis,  Holbr 225 

PUuophis  MeOtdlani,  B.  St  G.,  p\.  y 225 

Red  River,  Arkansas. 

SooTOPBis,  B.  &G ..226 

BeotopkU lotus,  B.  &G.,  pi.  vi .• i.  227 

Red  River,  Arkansas. 
OPHIBOLU8.  B.  &  G. 
Opkibolus8ayi,B.6cG.,p\.v\i 228 

Cache  Creek  and  Red  River. 
OpKibolusgefUiUt,B.&G.,p\.  viii 229 

Red  River,  Arkansas,  and  Prairie  Mcr  Rouge,  Louisiana;  James  Fairie. 
MA8ncx>PHiS.  B.  Sc  G. 
MattieophU  Jtafngidaris,  B.  &  G 230 

Red  River,  Arkansas. 

LCFTOPHIS,  Bell 232 

Lepiopkii  majaUt,  B.  St..  G.,  pi.  ix 232 

LIZARDS. 

PmnioeoMA,  Wiegm 233 

I^uynomtma  eomutum.  Gray 233 

South  Fork  of  Rod  River. 

CtOTAPHYTCa,  Holbr 234 

Orotapkytut  eoUaris,  Holbr 235 

South  Fork  of  Red  River. 

HounnoKiA,  Girard 235 

Hctbrookia  maeulatay  Grd 236 

Canadian  River,  Arkansas. 

SciLopoRus,  Wle|(m 236 

SeOoponu  anuobrinut,  n.  s.,  pi.  x,  fig.  5-12  237 

Red  River,  Arkansas. 

CMBIUDOPBORCS,Wagl 239 

Ommidopkorut gularia,  B.  &  G.,  pi.  x,  fig.  1-4 239 

Red  River,  Arkansas. 

Ltoosqma,  Gray 240 

ffltfraiif,  Dam.  & Bibr ,,...,,.,,,..,...,,.,.,,, 241 
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B^fecagnalHt.SMy.  pi.  li 

Rana  pipifiu.  Latr ., --,^.^--.-- ^-- 


\ 


:ri(\iil),  CiiAiiLKN,  H-llh  Spenckic  F.  RaihI).     [R<'ii«rr  on  l.lii']  Finh^H  in  Marfg 
nnd  MeVMlaH-i-  ErplornlioH  of  H»-  Rett  Binr  ../  {.•••tuiana  fH 
WMliitiKluii,      IKM.  ]>ii.  -Mry-TSl. 

PomoHs  Umgntut.  11.  Hd..  pl.xii .-. 

Otbir  Crmk,  ArluuiHa. 

iteiiutfii  ftntfupi,  B  iG.,  pl.xlll - 

Otl«r  Cruk,  Arliuiiu. 

LtveiaetiMviffUax,  B.  &G.,  pL  xlv,  flj;.  1-4 ..--.---„,.,-.--,..-, 

OtUTCrwk,  Arkunu. 

LniciKutftuiiiUNM,  B.  dca..pl.  llv,  flg.Ii-8 

niterCivek.  Arkuuu. 

LiiWtonu  lulmuM,  B.  fc  (]..  pi.ilr,  flji;.  S-13 

Olter  Creek,  Atkuouu. 


iBW 


1653.  GlHAKI),  Chaklkh.     [R^inirl  on  tlicj  Orthopl^miiH  Inoccta  in  Marnn and Mt 
lati'*  ExplantlioH  u/  the  IM  Jlirrr  of  Laniniaiia  in  ISSi.    Wnaliiuii^u, 

1853. 

ItAtHINU.  Hllll , 

/tsUinia  bnpv«^  Hald^  pi.  IV,  flgB.  >-ltl 


AnoAnu  Ualdiinaal,  a.  n,,  ]il.  xv.  din.  US  .... 
IM  Blvsr,  Arkanua, 

BRAniKrxFLUS.  Clmrji 

JTRKt^JirpIlH  nUlplHU,  D.  (.,  pi.  X*.  Hg"-  1-t--. 

R<^  RlTcr,  ArkHuH. 

£ra«Av|Hv(Hii  «iniMm(,  Cbarp 

find  filvor.  Arkaimu. 


I^.  GtBAltn,  {.^llARt.Ks.     [Kepnrt  nu  tlii>]  Arochniilians  in  Jfarrjr  and  Mtt'Mi 
Erploration  of  the  Bed  Bitrr  of  Loaiiaiia  in  ISSf.    WaabiugUiii 


Mugalf  hrrtUi.  n.  »..  pi,  ivl.  Hk».  1^   . 


I 

..m 
..m 

..  IM 


J^Hlfphttnut  rxeuhitiir.  n.  ri.,  pi.  nvH,  Hpn-  1-4  -- 


^f>w  ll^ifgoittu} bOftiu.  u-  n^,  pi.  ivll.  R^.  &-7 

VxUityunimtKKltUkn,  HiuMliai7.    Bwlfl  I'M!.  Tanw.    A.  Sehvlt. 
-pl»  (Jlmw)  Onll^urninu,  D.  ( 

CBlifomUi  I»r.  Stniw. 


g,  riariiU      Dn.  Ji-ffni]'  ud  K<>r 

»RUIir«ltlKI-l»MI>, 
H  HlbHlMo,  hllj 
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49. 

1853.  GiKAKi),  CiiAKLKS.  [He]H>rt  on  the]  MyriapodH  in  Marcy  and  McClellan*8  Kx- 
ploratioH  of  the  Red  River  of  Lauisana  in  1852,  PI.  xviii.  Washington.  8°. 
1853. 

Seoiopendra  keroi,  n.  sp.,  pi.  xviii 272 

SwiM^t  Water  Creek,  and  between  Soatb  Fork  of  Red  River  and  Otter  Creek. 

Julua  ornatuB,  u.<. 274 

ArkauHaii. 

Julut  atratuM,  n.8 274 

Prairie  Mer  Rouge,  Louisiana.    James  Fairie. 

50. 

1853.  GiRARD,  Charles,  with  Spencer  F.  Baird.  "A  communication  •  *  ♦ 
upon  a  species  of  frog,  and  another  of  toad,  *  »  *  recently  described 
from  specimens  in  the  Herpetological  Collections  of  the  U.  S.  Exploring 
Expedition." 

Proceedings   Academy  Natural  Sciences   PhUadelphia^  vi,   1853,   pp.  378-379. 
Read  Aug.  9,  1853. 

J2ana  prrfioM,  n.  a 378 

Paget  Sound. 
Bufo  Columbiensis,  n.  h. 

Columbia  River. 

51. 

1853.  GiRARD,  Charles.    On  a  New  Species  of  the  Genus  Salmo. 

Proceedings  Academy  of  Natural  Sciences  Philadelphiay  vi,  380-1,  1853, 

Salmo  tebago,  n.  8 380 

Southern  part  of  tbe  State  of  Maine. 

52. 

1853.  GiRARD,  Charles.  Observations  upon  the  American  Species  of  the  Genus 
Esox. 

Proceedings  Academy  of  Natural  Sciences  Philadelphia^  vi,  386.    1853. 
A  comparative  examination  of  Egox  estor  and  E»ox  retietUatus. 

53. 

1863.  GiRARD,  Charles.    Note  upon  a  Nest  Constructed  by  Catfish. 

Proceedings  Academy  of  Natural  Sciences  Philadelphiay  vi,  387.    1853. 
Obnervationfi  at  Schuylkill  FallH,  Pennsylvania. 

54. 

1853.  GiRARD,  Charles.    Publications  of  Learned  Societies  and  Periodicals  in  the 
Library  of  the  Smithsonian  Institution. 

Smithsonian  (yontributions  to  Knowledge^  vii,  1853,  Appendix.     Part  ii.  Ibid., 
viii.  18.56. 

8T1MP80XIA.  n.  g. 

Stiinpsonia  aurantiaea,  n.  r 397 

Charleston  Harl»or. 
Ptanocera  nfbulo»a,  n.  m. 

Charle8t4>n  Harbor,  Lieutenant  Kurtz  and  Wm.  SUmpaon. 
Ihouinb,  n.  g. 
Inutgine  oeuli/era,  n.  a. 

Sallivan'a  Island,  Soatb  Carolina;  Charles  Girard. 
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1853.  GiHAKU,  CnAKLKS.    iJuwriptii 
uoiiat  of  the  Cnroliniw. 
PnHMvditigi  AaidnHy  uf  Natural  Scirnca  PkUadrlphia, 

Serbuia  Ktirlii.ii.i 

ClutrtDHUin  Ilju-lwr. 
RrniehIa.  n.  R, 
Jintirria  rubn,  n.  a. 

liHuiriialon  BarW. 

Itfodft  MtriaCenltt.  n.  (■■ 

ChwIeiloD  Bvbnr, 
J«pkiiwnu  HHiffXinnur,  1 

CharieatoD  Hitrbor. 
ifetkiUH  fNMflAonliu.  n.  h. 

Cnul  .if  North  and 
Ketbtia  lioue,  n,  a. 

CbitrlceluB  HuirlMT. 


1853.  (lIRARD,  Chaiilf.b.  iHllt  ^FGNCicn  V.  TlAtRi).  DcacriptioQ  of  Nf-w  8p<>i^ie«  d 
FiHbcs  rulli-c^t^d  1>y  Mr.  J»liu  II.  Clurk,  un  the  IT.  S,  aud  Mfxicau  liuiiu.lHr: 
Survey,  niidcr  Lt,  Col.  Jan.  D.  GrnliKiu. 

Profrfdingi  JMdem)/  NalHral  Soimeea  rhtladrlpkia,  vi,  18.53,  ni.  as7-390.    Rcwt 
Aug.  30,  1853. 

PHrmtui  mrboKariii.  n.  * . 

Klu  SuUilo,  Tauu. 
AubMsflu  Uylda,  n.  > 

I'tilMf  trlhnUrira  ot  tba  Rio  HiMOs*,  Tviu. 
PMiDdu  afnilciKu,  D,  a. 

Kigls  Paw,  Tl^IlW. 
OlftiXamH*  (afJiiinnti,  n.  a. 

RIn  Sbd  INxlm  of  tlia  Rii>  (ItU. 

Nmrmuuihof  thoOIIa. 

JUo  Kan  P«lra  of  the  Gila. 
FnudtUif  gmitUit.  u.  a. 

JlriH'Iciah  wutoratn  thavldiiUyof  ludlaualit,  TaUB. 

Pralrlr  >t-t  Kongn.  Loiilabtua.  u>il  KuaHlIf  ille,  EmlDokjr. 
B^rarygnt  litaiH*.  ii.  a, 

[tnirlcieh  water*  In  thu  vicluity  iif  ludiunnla. 
Gj/prinadon  lifganM.  n,  a- 

Kio  Grand  del  Horto. 

lUu  rilla. 

Vyjffittodim  frtfnaiM.  a-  a. 

Lmna  Springa,  Kla  Grande  dnl  Nolo. 
Cyprinodon  f/ibbatut^  ii.  a-- --,-,-.-. 

Hracklab  wilrrs  of  IndlaaoU. 
Jtrltmndria  ajiniii.  It-  a. 

Kill  Mi^iiiD  aud  Riu  Salada. 

Lnma  and  Colnimelie  HprlURa. 
Hrlmiulria  palrvfUi.  a,  a, 

llylnifriptik  lualn  of  (Le  Rio  Niusu. 

Riu  Suitii  Urui  of  the  fik>  UUa. 
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57. 

KARi),  C11AKLE8.    DescriptiuuH  of  Now  Species  of  Reptiles  collected  by  the 
8.  Exploring  Expeditiou  under  the  command  of  Capt.  Charles  Wilkes, 
^.  N.    Second  Part. — Including  the  species  of  Batrachians  exotic  to 
America. 
'H(j8  Jcademy  of  Natural  Sciences  Philadeljphia,  vi,  420-24,  1853.* 

BANIDiB. 

res,  Filz 420 

<rMa/f«,  Grd 420 

'^•yrinthieus,  Grd 420 

hnnius,  FiU 420 

//\  n.8 421 

•>.  Brazil. 

'*»/*,  n.8 422 

.l;iiHii>>  Hra/il. 

'.       t/..u.  u.iiil 420 

<'utfi)inthu»  inacfOijloigu*,  Diiiu.  &.B 420 

Cijiti'jiuithug  yracUu,lhim.  &.  IJ 420 

('ij»ti(rnathtui  ToneuM,  Duiii.  &  IJ 420 

CyUupuithiu  partulwt,  n.  h  .    422 

Kio  (Ic  Janeiro,  Brazil. 

Cystiffnathiu  nebtUonu,  ii.  s 422 

Valparaiao,  Chile. 

Pliubodema,  Ti»ch 420 

I^eurodema  aruneo,  Grtl 420 

PUurodema  bibroni,  T8ch 420 

PinuviUma  In^onium,  Bell 420 

Pleurodema  Darwini,  Bell 420 

PUurodema  degant,  Bell 420 

PUurodema  nodota,  GnL 420 

CsiMU,  T»ch 420 

Orima  ffeorgiana^  Tsch 420 

Australia. 

Ranwklla,  n.  g 422 

Raniddia  ngn\fera,  n.  a 422 

New  Holland. 

Waglbria,  n.  g 422 

WagUria  peroni,  G  nl 422 

New  Holland. 

WagUria  dortalis,  Grd 422 

New  Holland. 

Kabsdia,  n.  g 422 

Eoitina  9enegaierui*,  Grd 422 

Weetem  Africa. 

UYLM. 

Banoidba,  Tsch 422 

Ranoidea  reapUndetu,  n.  s 422 

WoUongong  Illawara,  near  the  coast. 
Rantridea Jknoviridit,  n.s 422 

WoUongong  Illawara,  about  ft^sh-water  ntreaniH. 

Hylabana,  Tsch .....423 

Hylarana mindaneruii^  n.s 423 

Caldera  on  Mindanao. 

Bylanma  BrjfikrtBa,  Grd 423 

Jfylomna  cAoleofioto,  Grd 423 

ByUurana  ioaigientii,  Ord 423 

HALoraiLA,  n.  g 423 

BahpkiUkero§,iL» 423 

8ebakea,Fyi  Islands. 
S9l9pkag  •tffamfa,  n.  s 423 

MbakMkFUildaiids. 

*See  No.  37— the  Unit  part. 
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Hiilmltiipnrimii.n.n ., — , , . 

RIfl  do  Jmiaini.  BntU. 
JUtitiahv/miluui,  n.n „ 

Rlo<laJBU«lni.Bruil. 

ItirMlr-Jnneiru,  Itmill. 

Rkiiuidermati(rmfera.ii.» — 

Kill  iln  Janeiro,  Bnuil. 
Bvfo  tuyHbriHtiii,  n.a 

KUi  lie  Jucin),  Bnllil. 
Bitfefracilit.a.M 

KlndBJuii!lni,Itmcll, 

BDramu^,  u,  g , 

Si^fonftlo cnuifera,  n. ■-...., 

MfUnit  Hmidm,  n,a 

TitimnliH,  Chile. 


1851.  {JiRARn,  Chakles.     Kmbryulo)cy  of  Plunon^ra  clliptiea. 

.lourvat  J«irf™j  o/A'atHral  *Wmc™.    2  8er..  ii.  307-35,  ISH, 

59, 

ISA.  (iirtAttD,  Ckarlrr.  RrDparrbi-a  |  iipim  |  NemcrtraiiH  ami  I'lanariana.  |  1>jr  | 
CLarles Giranl,  |  cDtTCHiioiiiIiii);  nipmlier of  Ihi^Ai'mlemyitf  Natural  Science^ 
PliUadelphia,  |  the  Unston  Society  of  Naiiiritl  History,  unil  tlm  Lyceum  of 
Natural  I  Hutnry  nf  New  Yntk,  membor  of  thp  American  Association  |  for 
tliH  Ailvaiii.'«uieiit  of  Srieoc^i,  aud  the  |  National  Institute  uf  Washington  | 
I  I  Emliryunic  Developiucut  of  Pliuioceni  EUipticik.  |  [Witli  Preliminftrj  R«>' 
markH  iigmn  Ilie  i;<'U«rul  Plan  i>r  tbst  Work.]  &Ierribcw  lUkd  Thmn] 
Philaddl>bia,     1-27.     IS-M. 

60. 

IHM,  QiRARD,  Charles.    On  a  New  EiitowoHtritcan  of  the  Pauiily  Limnodidw 
habiting  the  Wostnni  Wiiti-rn. 
Procccdiitgii  .^rarfrnji  ^f  Katnral  Seitucn  Philadelphia,  vii,  3,  lfl54. 

LiitaadiOa  KlLol.  u.  o. 

ClDciiuuli,  Ohioi  Tlininu  Kll<'. 

61. 

1864.  GmARti,CnARLEH,U!JthKPBNCi!:RF.  nAiRii,  DncHfiptJonof  New.Spccieeof FishM 
ciillei-l«>l  in  Tcias,  New  MexJio,  aiiil.Souora,  by  John  H.  Clark,  on  the  Tnitfld 
^lateianil  Mexi<^an  Bnnudary  tlnrvey,  uad  in  Texas  by  Capt.  Stowarl  Vmb 
Vliet,  i;.  S.  A.     Sueoiid  Part. 

Prvrrtdinga  Acadmtg  JVaEiiraf  Smtmaei  Philadelphia,  vii,  1634,  pp.  34-139. 
sunti.ll  fur  publiiratiuu  Mnrub  7,  ordorod  printed  Marrb  2S,  ISM. 


ipaoiv^H 


Hrnnriuvllle,  Tmu. 
FumatU/aOa.  B.  b. 

Elm  Unwh.  Twuu. 


.u<1  Bio  l!ti«ao,  Tri. 
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1854.  GiRARD,  Charles,  with  Spenxkk  F.  Baird — Continued. 

Brifthu  loHffuhu,  n.  8. 
Rio  Cibolo,  T«XHS. 

Rio  Frio  and  Rio  Nueces,  Texas. 
Heeicbthtm,  n.  g. 
HeriektKya  eyanogtUtaius,  d.  s. 

Brownsville,  Texas. 

AILUBICHTHTtS,  n.g 26 

AUuriekikya  mortniM,  n.  s. 

IndianoU,  Texas.    R. 
Ariua  eq%b$ttrU,  n.  s. 

Indianola,  Texas.    R. 
Pimdodut  aJInU^  n.  s. 

Rio  Grande  del  Norte. 
ASTTANAX,  n.  g. 
AUifanax  orffefUatui,  n.  s 27 

Rio  Nneces,  Texas. 
CkUottomuB  eongeatut,  n.  s. 

RioSalado. 
Oatottomtu  Clarki^  n.  s. 

Rio  Santa  Cruz,  Gila. 
OotoffaiiuMjrfedeiiM,  n.s 28 

Rio  Mimbres  of  Rio  Gila. 
Osloitomia  intignit^  n.  s. 

Rio  San  Pedro  of  Rio  Gila. 
Oarpiode$  tumidu9^  n.  s. 

Near  Fort  Brown,  Texas. 
OOa^iMoM,  n.  s. 

Rio  Santa  Cms. 
GHaiuUhaUi^n,s 29 

Rio  Mlml)X«s  of  Rio  GiU. 

62. 

1854.  QiRARD,  Charles.    Notice  of  a  new  species  of  Salmonid®  from  the  uorth- 
eastem  part  of  the  United  States. 

Proceedingt  Academy  Natural  Sciences  Philadelphiay  vii,  1854,  85-86. 

Salmo  aioveri,  n.  s 85-Sa 

Union  River,  \Iaine,  M.  Townnend  (vlover. 

63. 

1854.  GiRARD,  Charles.     A  list  of  the  North  American  Bufonids,  with  diagnosis  of 
new  species. 
Proceedings  Academy  Natural  Sciences  Philadelphia,  vii,  86-88.    1854. 

This  paper,  in  a  ritumS  of  more  complete  deMcriptiouH  iut«nded  for  the  Rtiport^i  on  Reptile:* 
(Nos.  94  and  95),  which,  for  reaMOUH  alluded  to  further  on,  wore  not  publiHhcil  in  full. 
BurO  AMKRICANITH,  Lec 86 

All  the  other  States  from  Maine  to  Virginia,  Valley  of  MiHHirtHippi,  North wcHt, 
and  Canada. 
B^fo  lentiffiiMmu,  Holbr 86 

Seacoast  from  South  Carolina  to  Florida. 
B%fo  Woodhouti,  n.  8 86 

New  Mexico. 
B%fo  eognaiut.  Say 86 

From  Nebraska  to  Coahuila,  Mexico. 
Bt^fo  speciotua,  n.  s 86 

Rio  Grande  del  Norte. 
B%fo puneiatua,  B&G 87 

DcTirs  River  Valley  and  (Coahuila. 
B%fo  dehiHi,n.» 87 

Rio  Graade  del  Norte. 
Jh^o  nebm^far,  n.s   87 

Valley  of  Bio  Grande  del  Norte. 
BflfO  OOUJHMBIIMS,  B.  AG «^ 

fHiTiMi  Birrr 
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1854.  (iiUAKD,  Charles— Continued. 

Bufo  boreOMy  B.  &.  G. 

Colambia  Kiver  auti  Pitgct  Soitud.   ^ 
Bufo  halophUa,  B.  &;  G 87 

California. 
Sv/o  queroinui,  Holbr ......«.............«..*«  .^ «...  > 87 

Charleston,  South  Carolina. 
Bufo timdior,  n.s.... ................<........... 88 

Chihuahua.  Dr.  Webb. 
Engyaioma  Carolinenge,  Holbr. 88 

South  Carolina,  Georgia,  Florida,  Louisiana,  and  Miasifliiippi. 
Engyttoma  rugotum,  Dum.  &,  B.  (doubtful  an  North  American  species) 88 

64. 

1854.  GiRAilD,  CitARLed.    Descriptions  of  New  Fishes  collected  by  Dr.  A.  L.  Heer- 
mauDj  naturalist  attached  to  the  survey  of  the  Pacific  Railroad  route  under 
Lieut.  R.  S.  Williamson,  U.  S.  Army. 
Proceedings  Natural  Academy  of  Sciences  Phitadetphia,  vii^  12&-139.     1854. 

VltttClDM. 

Centrarehut  intermedituf,  u.  s 129 

Sacramento  River. 

COTTtDJft. 

Oottopm  gtUonu^  n.  s 129 

Rio  San  Joaquin. 

A8PI00TTUS,  n.g 130 

AipieoUui  biton,  n. » ? ••«.... 130 

San  Francisco.  « 

LBPTO00TTU8,  n.g 130 

LeptocoUuM  armaiut,  b.  s 130 

San  Francisco. 

BOORPiENICHTHTS,  n.  g 131 

Seorpcenichthyi  marmoratus,  n. » 131 

BCOUPXNWX. 

SeboittM  auriculaUu,  n.  s 131 

San  FranciHCo. 

HKTEROLKPIDiS,  n.  faiii 132 

CHIRU8,  Stell 132 

Chirui  pietxM,  n.  h 132 

Son  Franciaco. 

ChiruM guttattu,  n.s 132 

San  Francisco. 

Ophiodon,  n.  g 133 

Ophiodon  eloHffahiM,  n.  h 133 

San  FranciHco. 

Gastkrostsida: 133 

GatUmttewt  WiUiamwni.  ii.  h 133 

WilliamMou'H  PaaH,  California. 

Qaaterogtewt  mierocrphalui,  n.  m 13.". 

San  Joaquin  Valley. 
Atherinid^ 134 

ATHERINOP8I8,  n.g 134 

Atherinopnn  Cali/orni^mnit,  ii.  m ., 134 

San  Franc  inn  >. 

GOBUDiC 134 

Oobxu$  graeUis,  n.n 134 

San  Franc-iHt'o. 

Embiot<>coida5 134 

Embiotoea  lineata,  n.  a 134 

San  FrauciHoo. 

AmphuHehu»  aimilit,  n.s 135 

Son  Francisco. 

Atnphistiehiu  Heermanni,  n.s 135 

San  Francisco. 
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€S. 
GiiwiiD.  Cn*BLE8.    EnnmenHion  of  the  Species  of  Marino  Fiihea  collecto 

(•nn-By  of  the  Paiiific  Rftllroad  roat«,  nuder  Lieot.  A.  W.  Whipple. 
/VonwKafft  Jnulcmy  «/  .VatuniE  Scioiioiit  PhiUiaetplua,  Tii,  Ul-3.    18M. 

PnucHTMTa.  a.  g. 
auut  tmaiwmt.  b.  m. 

66. 

OiiUM).  Cii*Bi.ER.    OhBervalions  upon  a  collection  of  FieheM  made  on  th^ 
rflU  CoMl  of  the  Uiiitwl  Slatos  l>y  Lieut.  W.  P.  Trowbridj{e,  U.  ».  A 
for  th«  Muw.<ui.i  ..f  tbe  Siuilhooa iau  Inatitntiuii. 

I-XKIIUA. 

UiiBtnny.  Callfomli, 

L            Su  ineMih  L-nllfuRiU. 

^^ 
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1854.  GiKAKD,  CHAKLE8 — Continued. 

Tbachinidjc. 

Heteroi/tiehtu,  n.g 144 

JleteroBliehua  rottrattu,  n.  s 14S 

San  Diego,  Califoniia. 

SPBYtUBSWA. 

Sph}frania  argentea,  n.  b 144 

San  Diego,  Califoniia. 

COTTlDiB. 

CoUoptii  parvus,  n.  s 144 

Presidio,  California. 
Leptoeuiu*  armahu,  Grd 145 

San  Diego,  California. 

Seorpeeniehthya  marmoratu*,  Grd 145 

8eorpceniehthy»  lateraliM,  n.  8 145 

San  Luis  Obispo,  California. 

SCOBPAKNIDiE. 
Seorpeena  guttata,  n.  s 145 

Monterey,  California. 
Sebatiea  aurieulatut,  Grd 140 

Presidio,  Califoniia. 
Sebaitet  rotacetu,  n.  s 146 

San  Diego,  California. 
8ebatte»  faseiatut,  n.  s 140 

Presidio,  California. 

HETEROLEPn>iE. 

Chiru9  guUtUu9,  Grd 147 

Presidio,  California. 
Ohvnu  eon»teUatu»,  Gnl 147 

Presidio.  California. 

Gaotebostbidjs. 
QaHeroiteua  plebius,  n.  s 147 

Presidio,  California. 
Oasterosteu*  inopinattu,  n.  s 147 

Presidio,  California. 

SciiENIDiK. 

X^mbrina  undulata,  n. » 148 

Sau  Diego,  California. 
Qlyphitodon  rubieundu*,  n.  s 148 

Montorej',  Califurniu. 

SrOMBERKSOClDAt. 

Jielone  ex'di»,  n.  h 149 

Sail  Diego,  Califoniia. 

hleiiniui  gentilis,  n.  >♦ 149 

Monterey,  California. 
(lunnelhts  ornatug,  n.  s 149 

PivHidio,  California. 

APODIC'HTHYH.  11.  g 150 

ApotiichUiyi  jlavidu*.  u.  s 150 

Presidio,  California. 
Apodiehthyn  violacnu.  n.  s 150 

San  Luis  Obisiio,  California. 
Anarrhicas/elin,  n.  h .* 150 

Monterey,  California. 

LoPHIIDiK. 

Porichthyft  notatus,  Ord 151 

Monten-y,  Califitniia. 

LABRlDiK. 

Julis  modr$ttnt,  u.h 151 

San  Diego,  California. 

ATHKEXNIDyB. 

A  theriHopti*  Califomtentis,  Grd 

Presidio,  California. 
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EMBIOTOCOIDiC. 

SnUfioioea  Jaektoni^  Ag 151 

Presidio,  Califamia. 
EwMoioeaUneaia,  Gra 15J 

San  Diego,  California. 
EnUfioioea  CiuHdii,  n.  s 151 

San  Diogo,  California. 
Hoteonotus  rhodoteru*^  Ag 152 

San  Diego,  California. 

Holeanotut  Trowbridgi,  n.  h 152 

Holeonoitu megalop*,  n.s , 152 

Presidio,  California. 

Phanbhodon,  n.g 153 

Phaneradon fwretUtu,  n.s 153 

Presidio,  California. 
AmpkinHekut  argenteuM,  Ag 153 

CTPRINID.S. 

Foganiehthyt argyreiosua,  n.8 153 

Presidio,  California. 

Cyprinodontidjs. 
FundtUut  parvipinnia,  n.s 154 

8an  Diego,  California. 

(lADIDiB. 

Oadtu  proxivMu,  Grd 154 

Presidio,  California. 

CLUPEIDuK. 

CUtpeamirabUu,  Grd 154 

Presidio.  California. 
MdtUa  emrviea,  Gr^ 154 

Presidio,  California. 
Engraulii  mordtuc,  Grd 154 

San  Diego.  California. 
EngrauHt delioati»*imu9,  n.s 154 

San  Diego,  California. 

HXIMOVIDM. 

Argentina preHo$a,  n.s 155 

Presidio,  California. 

Pleuronbctid^. 
FleuTWUete*  maeuVonu^  n.s 155 

San  Diego,  California. 
PUMehthyt  rugonu,  Grd 155 

Presidio,  California. 
Parophryg  vettUus,  Grd 155 

Presidio,  California. 
PteUiehthya  9ordiduM,  Grd 155 

Presidio,  California. 

Discoboli. 

LepadogatUr  retieulatut,  n.  h 156 

San  Luis  Obispo,  California. 

LOPHOBRANCHII. 

Sifngnathut  hrevirotlris,  n.  m 156 

Han  Diego,  California. 
Sffngnatkus  leptorhynekus,  n.  h 156 

San  Diego,  California. 

67. 

•OOUBD,  Charles,  wilk  Spkxcer  F.  Kaikd.    Notice  of  a  New  Genu8  of  Cypri- 
nicbe. 
*S0MiiRf«  Academy  of  Natural  Sciencen  Philadelphia,  vii,  1854,  p.  156. 

>4M|MBVB,B.g 156 

mofiM,  n.  8. 
•vllltbTteM. 
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68. 

1854.  (JiitAtti),  CnABU:H.     CliHriu^lciisln'H  of  Hi>iut'Ciirtilii|:iiii>tiN  FiKliiii  ofll 
Cuust  ofNurtb  Animca. 
Piiicrrditigi  Jfodrmg  of  Xalurat  ScieHfet  Phiiadelpkia,  vii.  19li-T.     IHi 

CrHnuHHi/ranntd,  n.a 

Mnulf-n>y  Baf,  CalUonilB.  Ltmt.  W.r.Trawbridf^  F.a  Arm>. 
Trinnt  ttmifataatim,  n  a, 

Sw  rnurciaco  Bay,  Cnlirornla,  Llviil.  W.P.  Tniwliri-I^i-,  V.S.  Army. 
firimx(Aeananat)  SutOtyi,  n, ». 

Pngvt  Soiinil.  Dr.  GmrKC  Sur<k1ey,  U.S.  Army. 


SanFnu 


L'alifon 


I,  Dr.  A.  L,  Uwm 


1854.  GiRARn,  Charles.     AlietriU't  nf  n  report  to  Lieut.  Jhiikw  M.  Gillisii,  V.  S.  1 
upon  the  flBbes  collected  duriiif^  the  U.  S.  N.  Aatniuoniirul  EKln^dttiu 
CIiUp. 
Proce&Hngi  Aauliiiis  o/  Xaluraf  ftcimrci  Pkilnilflpl'ia.  vii,  197-9.     1854. 

PgtEtiklAya ehiimnM.  n.tt -.-.,. 

Chlllao  rn->li  oHli-m. 
Ftfeielilhii§ ruelanapM,  n.a. 

RlodeMay}io.CbllD. 
FkBciUA,  n.  g. 
FmaiaeaiiMi.a.a. 

Rln  d>  Usypn.  Child. 

JBflnlicAUy*  min™iiij»«n*M.  L.a 

ChUUn  fnnh  »Hlen. 

NnATODEHTB.  n.j(. 

clillliin  ft™h  wBlem. 

Caliina  Bay.  Chile. 
Kngrautta  jmleheUuM,  D.a. 

CaMm  Bay.  CbUe. 

CHRROOon.  n.E 

CAfinitcn pUeifuUtt.  n-a - ........•..■,,,,,.. 

KHntlaKu,  CTIitlf. 
IlilfU«Mtamapalyir*nui,  n.a. 

n«yiitVaIpHml»,ChlU. 

70. 

1»&4.  niBARD,  Charu^r.  AbtitTX't  of  a  ntport  ti>  Linut.  .lamna  M.  (IjIIImi.  V.  | 
N,,  n|iuti  tlie  rrptiliw  c»)lcctiHl  (luring  the  U.  d.  N.  Atitrc>ii<ituical  Expoditii 
to  Chile-. 

PrnriviliHg'  Amdemg  "I  Sniariil  S-'irni-rn  /'AiJ.irfi (jiAi.i.  \\i.TJli-l.     Vta 


Saoilat^  Clilte. 
I'MiiUnbatrii oMratuM  n.a-..-.........................*........*..... ....i^au^^, 

KUp'  HiftrartHitvt,  ti.» 

Tal>..K>.  Bay  al  Panioi 
/>rv<>pAi<i'>I'atiM,B.a 

'l'il»Ka,  lUy  Dl  Pannni 
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Ta^jfnuniM  ekUenrii^  n.  s 226 

Santiago,  ChUe. 
T.SN10PHIS,  n.  g. 
TemiopkU  tantiUus,  n.s 227 

Santiago,  Chile. 

SAURIANS. 

ProetotrHu*  temoratua,  n.s 227 

Santiago,  Chile. 
ProeMrettu  StanUmi,  n.  s 227 

Santiago,  Chile. 

71. 

1854.  GiRARD,  Charles.    Description  of  some  New  Species  of  Fishes  from  the  State 
of  Massachusetts. 
Proeeedings  Boston  Society  Xatural  History,  v,  40-41.    1854. 

P&moHi obe$H9,  n.s 40 

Charles  River,  S.  F.  liaird. 
Boleo9on»afuM{forme.  n.  s 41 

Farmingham,  S.  F.  Bainl. 
Etox  omatut,  n.  s. 

Farmingham,  S.  F.  Bairtl. 

72. 

1854.  GiRARD,  Charles.    On  the  family  of  £m1notocoid»  and  its  mode  of  develop- 
ment. . 

Proceedings  Boston  Society  of  Natural  History,  v,  81-2.    1854. 
An  abstract  of  the  paper,  No.  80. 

73. 

1854.  GiRARD,  Charles.    On  Placohranchus  simplex. 

Proceedings  Boston  Society  of  Natural  History,  v,  89,  1854. 

PUuobranehnt timplex,  n.s 89 

Chelsea  Beach,  Massachusetts ;  Dr.  Oirard. 

74. 

1854.  Girard,  Charles.    On  Arenicola  natalia. 

Proceedings  Boston  Society  of  Natural  History,  v,  88-91,  1854. 

Arenicola  nataKs,  n.  s 88 

Chelsea  Beach,  Massachusetts. 

75. 

1854.  Oirard,  Charles.    On  a  Specimen  of  Storeria  Dekayi  from  the  Vicinity  of 
Cambridge,  Massachusetts. 
Proceedings  Boston  Society  of  Natural  History,  v,  89,  1854. 

76. 

1851.  Girard,  Charles.     Dendrocccla  (Planarida^  nnd  NoniertidaO  in  Stimpson's 
Synopsis  of  the  Marine  InvertebrateM  of  Grand  Manan. 
Smithsonian  Contributions  to  Knowledge,  vi,  27,  1854. 

PLAN^RlDiC. 

l^pkMipimaeuta,  n.  n 27 

Island  of  Grand  Manan ;  Dr.  Stimpson. 

MUptoidss,  n.  s.,  fig.  1« ,..,,,..,,,,., 27 

Iilaad  of  Grand  Maaan ;  Dr.  Stimpson, 
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ltt5J.  (luiAKI',  Cll.iULES — CoutiDued. 


I'utridun  affinli.  a.  s 

laliua  xf  Gnuid  Minuii  l>r.  81 

yurtda  tHpfrba,  n.  ■.,  Bjj.  17 


IMnuMmma  (rrpcnliiui.  Grd 

U\»m\  nr  Grand  Mannii ;  Dr.  SliniMin. 
Omobvjilrn  Stiwpmai.  ii-  »,.  Hr.  In 


77, 

1855.  OiRAKD,  CHARI.RS.    Keport  to  Liout,  JatiiM  M.  Oilliwi,  IT.  S.  N.,  npttn  thi'  i 
tilea  I'ollccteil  iliirinir  th«tT.  g.N.  AntTunomiint  Ex)>e<litl»u  t>i  ChiK 
Report  of  the  I.'.  S.  Xaiml  AilroHOiiiioal  Ezpedilion  lo  the  Southern  S«mi»plur«,U 

207-20,     1855. 


Pumas  njitidt 

PUTLLOBATBS,  DlllIL,  AD  .-.-,.. -. 

rtff'AalN  aunUM.  Qrd,.  pi,  xixlv.  tigi.  I2-U  .. 


Famll;  Tipeti^a 

E1.UV,  Sohu 

Klapi  n^froeinetu.  Grd..  pi.  i 
FunUr  OtKcepkaSila 


l>iyaphU  KiUnlwi,  Rrd.,  pLiixvi,  flga,  1-t 

Kmiily  (Wtrtrtda 

TiCIIVVEMS,  Wiepn , 

ra^li!„,.fn  ii  fhilmit.  Onl„  pL  uxvil,  ngt.  !-«,-- 


inUIUf,  Ord..  pi,  Eum.  1««,T>1I... 


FMnlLr  «<l«mWi» 

I'KOLTTJTllSirB,  DuiU.  &B  .. 

fTottetrriiu  tfmtif,  Dun,  ft  I 


PiwfniTvrHf  I^Csnliml.  Gvd.,  pL  d,  figi.  13-in 

Funilly /^Hirtirfu 

AiH>[K«itiiA.  l>nin,4[II 

Apummrra  urwolo.  Duoi.  A,  B,.  t>L  xxxli.  tgi.  !• 


rn«iiiilu)>Aenif  jimfini''.  B.  A  ().,  jil.xiivtil,  Btp.  i-  < 
78. 

iiuiii',  riiAiit.Kii,     Kcpnrt  to  Ui^iit.  Janics  M.  (iillias,  ir.  A.  K.,  njnta  thn  lid 
lollwicl  .iurini;  111.'  I'.  S.  N,  AMnmomipnl  Kjipwlltion  to  rhfln. 
Keforl  .•/  thf  r.  S.  \aial  .t.iro«omic«l  KrprtlilifiH  lo  thii  Southmt  Jttm 
li.  a30-r.3.     I«i5. 

Family  nnMo 

I'UKUomim.  ninri - 

FtnitliltisifMl'irti.arA-.vi.xxa.ni^  i  > 


PUBI.IL'ATIONH    dK 

^  UIKaKR,  <.'U&ItLi:»— CoutillUKil. 
Frrr!Miii/f  iii>4a>u|H.  Gnl,.  pi,  lu 

PnuTTU*,  niranl 

fVxMHa  OtUt-t.  Urd.,  pi,  nil.  flga 


niranl 

tirnlrpianlut,  Ord..  p).  ui.  fi|{i.  (-•  - . 

ftmaj eibin<Ui    -, 

BBUiaiKni.<ilraRl 

VHHCeiWiiWiiMm**,  Grd..  pl.iull,  dp.  I-a 

T>m(M(nTniiit«  (iituob-i.  Vahiw 


Kiu>*in.u,  Chit 

f,'W»m1\y  dianHm 


,.pLllilr.flp-i-T.. 


BDCLLOVKIMA,  «iill    

CiMMtaBM  luAvtT'iM.  Hid.,  pL  xixUI,  ll«>.  l-i . . 


79. 

t.  tiliuRi',  ritAiii.Ks.     K«]H>rt  l<i  l.ielit.  -fitniM  M.  (iillixH  iiihiu  tli«  Crusta('«>»  rul- 
loRUHl  iliiHiiK  tlii^  i;.  a.  N.  AKl.ruuuiuicnl  K£)ii-ailiiiii  tu  Chile. 
BtpvTtBfthf  !'.:<.  SaKitlAitrutuimiMilitp^dilioa  la  the  SmtUiem  SenUpktrt.Vi, 
25i-«2.     ISifl, 


^m  bMU.  ImpIi 

Xi^dtntitulala,  Mi- 

baUFOIlA  HACHllITkA 

BiKumacraKrc".  f-i\* 


\.  nilMint,  CNAIirJCM.  Niil.iw  tl|M 
<riiw>t  iir  N'lirlli  Ainoriru,  wit 
I'nvrtliii-jt  .laubmig  of  Xal< 


80. 
rbi  viviiiiiriiiiM  KUIii-h  InlinbltiuK  tbi'  Tucilic 
III  ■■[■ruiii-riilinii  or  tliu  apKi-ioB  obHorrcNl. 
I  MtHftM  Pkilttdflphia,  vii.  318-23.     1HB5. 

•Ii>i«ili<i[»u  k.<*lil<ih,-liirtli|[lhiirHrl;iiBTlud(>rprcK»'>i>''y,  laanrlangMcduulaabryltnilrlciil 
iiiiir,  ■..nliitiiliti;  ILd ovorif*  ptiipcr.  tvo  f D  nntnhrr,  <4ch  rrf  wlikticnaaiAtingof  two,  Ihrov,  <ir 
um  iiMi-uUriiHmibnuiiw.iitUi'huilbyUirlrupivmldiiloihKUpiinrttaurarraofaftheiihxiiili, 
(inUDE  •Htwr  mr,  iirn,  ormnni  puui^bi*  (iHwnnlliii;  In  Ihii  ounilMTiif  tlMwo  mumlmm-a)  ■■[ 
■teHurlruRiliMIlioiihMlliltM'If.  widely  opeii  Itrwiilh.  Iliuughiini  lu  ndlrsDlijaniiuiii'li'ia 
uw  iHlli  aiw  winilim-,  "tn™  tbn  mrHnhnwun  lunK  loiwnly  dumi,  mnliiiE  «a  (lir  luwur  llcNir  ■■( 

[lii>  nVKiHwi  iiwnitiraii™  tlmmn'IcM.     Wv  Imvi- 


IsfCar  ihwi  an  nnllnvy  iguUL    Kuu 


1.    Th"  .li.iiih  U  a 
>tod.  »n  tlto^iluir  1 
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Wiiea  uuhuv,  tliu  eggs  d  tbor  fntl  inl 
nr  else  ruraaln  alUcbal  Ui  the  oTBiipg 
til  think  tliM  t  hey  droii  IdIo  thr  pouch< 
looMiIjr  nmUlDed  In  dip  uvarlui  puntl 
irilhiu  (lu>  Uhiiio  of  tliD  nviuiv 


ispHWbelwwDlhoninnbniiwararartanpc 
lliu  omlirf  Mn  iuw  nut  i>f  Uhw.    W 
fgl^.    At  no;  nli^  wp  nidiid  very  joube  en 
Flicn  DO  tnim  uf  Uus  ugg  uwnbnuiD  niald  be  it 
tbBjiiiiif  onrpiiniliitfil  iir  BnBiiiti  vnldM.    whiM 


(E<ni*in  tO|[DUiu 


I  rgga  or  emlirj-oa  may !«  ohnermil  itithiD  aw  in 
.  KTnTii  lu  ■  i:iuiBjil<Miilile  nlni.  wliui.  fllllajf  iip  Ihn  Hti 
I  onrliui  iiiumbrmiHa.  In  tlieir  DOtuiv  vciy  oxjwohIvd.  «ill  fnmA  •  rohtli 


tn  II 


Tinil 


Ui  l4ii<  npxntnr  »  If  Idi^obhI  in  ■ 
orary.  ■rlilUt,  la  RiaJlly,  Uiu  minilinuiu  m 
imgeny  IwiBitinl  fmio  all  aillH>rriii<fii>r«nuiBCt1oB  wilJi  tli 

ThomftloorgMuiofgDuaniUiiai'oinfstoftwuiiiiRmivliH.  «  HsIiL  luitiilcfl,  fmrfiwlly  la^ 
innilEDt  of  uarli  ollmr.  niu^li  ttiTing  its  ■apuM*'  riuct,  <\Sai.hmrgiue  tbidr  w 
olansBtffll  cluaw.  IMo  whloU  the  biwlder  liliewlH  swplica  lla  coulentB.  Tbli  vl 
nlrjitf4  witli  tbis  oKlvrior  by  a  AiibclR^iilu- nptnlsg,  Ibu  «ljfD  of  vhidh  U  rstjwr  pmlrndiBg* 
(iacb  !■  tluit  BtipaiBtuii— tbe  mmu  in  il«  gnnonl  ■iriutuRi  u  in  the  othor  oMtoa*  SubsL 
Then  la  no  ■hntlh  IncIcMinK  the  Iho  ■pcnuitrtFO.  anil  Ibis  fmt't  Ihruw*  ■  conniilKnlile  Itgbl 
upon  the  inortihalniar  of  Ibu  nvarioa,  tbe  Uttet  Inlng  in  fnol  I  wo  in  namber.  bat  w  elueiElr 
coDnuclnl  tn^^tbiTad  toTtimulalA  a  MitiglB  nr^n-  Thim  thu  geu^vl  iliAponltion,  nut  " 
of  itnicliire,  of  thevn  orpind  tH  adapted  to  tbe  raorle  of  np'^n^h™ — o  ftinglo  abvatJ] 

HaurlbvmwbaniFiil  HI  of  fccnudatlon  tlkraplam  wpur'  not  prppumltu  Hy  flw 

llnu  of  onniB  Wirt  i«  tbervfon  required,  and  It  In  iiat  iai|u«hab1ii  Ihni  ui.  this  period 
h*TD  droppod  fruin  Iho  orarian  mvnilinuiei  IdIu  tbe  ponibn  or  ■! 
Imuim.  ill  which  they  an  freely  aoating. 

The  hatching  of  Ibo  emliryoa  lakes  plarc  at  an  e«rly  period,  AflrT  iMvlnB  iIhi  if 
Iboy  have  an  alHlamlnii1bagii>ntaiuin|{thereiuainiDgyo]k»  whiehli  to  be  Knuinalty  4 
daring  ■  period  vhen  noilhn-  Hie  month  nor  the  eaophiigiiii  nre  formnl ;  the  Hna  having  n< 
appisnMl.  Tlin  Tianid  orgHU  begin  nitb  a  deposition  of  an  iutteruii]1a3'i<r  of  Idoekphnent am. 
tn  every  reepDct  ilniilAT  to  the  aame  oi^aoa  In  InTstebral*.  The  bead  la  anlvrlocly  tuuadtd. 
nnd  theclrft  of  theuoulh  not  yet  apparent  at  tbe  period  when  tbofluRl>eglntodpvii1ot>.  Th« 
caudal  boa  the  atATtovcratl  other  flofli  lla  poaterior  margin  la  Hrvtlancrolated.  then  rvulKic*!, 
wll.b  ■  oinveclty  gradually  diBiloliihing  until  it  in  perfectly  etraigbt,  when  a  gradual  emalxl 
□atioD  oonunenon ,  and  from  a  all^lit  crraoent  roocltea  tbe  forked  abnpo  wbiob  II  aaaiitni*M  In 


ttieiu! 


I»irtiun 


opment  naehlng  oxlraord  Inai 
paienlalabellnrlDK.  TbeiHx 
■nd  deeper  thim  tho  Hnlvrliir 
lug  RLiierally  boyoad  Ibe  l>iu« 


■lonly  and  gradoallj-,  r 


,lu  fnvduilly  lov  aa  •ami  aa  free  ftuni 
nivpi'clallylobeaallcsd.  Iwtng  longer 
I  ureohmMTie  lu  tin  wltat,!  and  eiuad 
tiT,  Ihereftre,  tut  eisltuivuly  proper 
'  name  Due,  on  Ibnother  hand,  develop 
lal?  period.  Tbe  Tentnls  aul  pre- 
I  are  folly  devclopod  b<4un>  Ihn youBg 
loavi^  tbi'hvaryH 

KHBiotvc*.  Aicnac JM 

liVibMaea  Jorhnmi,  Aipmm    ,- , 

Sun  Knuvliini,  Dr.  A.  L.  Un'rouuui. 

■r.mbiil4-ra  Catiili.Oni 

San  Diogn.  Callfaniih  Lieut.  W.  P.  Tmwbrideh  V.  S.  A 

RihWdIum  rt6U.n.a 

KiiittHego.CaUfonila.Llmt.W.P.TniWbrMo'  I'  >    ^ 

Kvtbhlual  liatala.aril 

San  |rnnf1waDBy,UT.  A.UllearmRan, 

KwWolo™  unialo,  B.  a 

ManIII«gn,Ulimniia.l.li'iil,W.I>.Tniwhriilg<'  I     - 

futUorvM  pr«)i««MK«.  n.  a 

PuuotHoRU<l.I}r.a«o.8Bcklfr.r.a.A. 
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Abbona.  n.  g ; 322 

Abeona  Trowbridgi,  Grd * 322 

Not  pifHiiaely  known. 

Houx>NOTU8,  AffaMH 322 

HoUonotus  rhodot^nu,  A};;u<ih 322 

Froni  California  to  On^pui. 

KNNICHTHY8,  n. « 323 

EnniehthjfM  innjalojtg,  (} nl 323 

San  FnincistM)  liay,  Li««nt.  W.  I*.  Trowhri<lj?t',  I'.  S.  A. 
Enniehthyt  Hecnnani,  Gnl 323 

San  Francinco,  Dr.  A.  L.  Hoonnann. 

AMPHisncHVS,  AgaAs 323 

Amjpki$tidvuM  argenteus,  AgasH *. . .  323 

San  Francisco,  Dr.  A.  L.  Hccmiaun. 
AnkpkiiAiehu$  ntnUu,  Grtl 323 

San  Francisco  Bay,  Dr.  A.  L.  Heermann. 

81. 

1855.  GlRAKi),  Chaklks.    Life  |  in  its  |  PliyMir;il  AHpmtH.  |  By  |  Churl«8(Tirar(l.  |  From 

the  ProcHHMliiijjK  of  the  National  luHtitute  |  Wjwhiii^tou  |  Printwl  hy  R.  A. 
Waters  I  1855  |  R.  A.  Waters,  Wa8hiDgtx>n,  1-29.     1855. 
Proctfedings  yaiianal  Institutey  i.  2-22.     1855. 

We  road  in  the  preface ; 

**0f  the  phyHical  natart^  of  animate<1  beingH  alone,  vio  proiHN»o  to  treat  in  the  present 
memoir:  the  different  phasea  through  which  it  paswM  from  its  first  manifestation  up  to  its 
last  stage  of  existence  constitutiiig  what  we  term  the  phj'sical  aspects  of  life. 

*'The  physical  aspects  of  life  result  from  a  series  of  functions,  all  of  which  depend  on  one 
general  function  presiding  throughout  the  whole  range  of  animal  existence:  in  other  words, 
the  law  under  which  a  physical  being  starts  is  the  law  under  which  it  lives  its  whole  life 
through. 

"  It  is  therefore  proposetl,  as  our  chief  object,  to  inquire  into  the  ultimate  process  of  organic 
life,  that  is  to  say.  the  elaboration  of  matter,  its  assimilation,  and  its  passage  into  the  varioiu 
parts  and  organs  which  it  c^mstitut^*^. 

*'Hence  the  leailing  thought  uf  this  ossay  may  thus  1>«^  brietly  expresse<l:  The  phenomena 
of  the  animal  ci'onomy  take  place  as  though  the  living  fabric  were  but  a  factory  of  cells. 

"First.  All  the  organs  and  tissues  are  a  comimund  of  cells,  diversely  modified  or  meta- 
morphosed. 

"Second.  The  first  aspect  under  which  an  animal  manifests  itself  is  that  of  a  cell. 

"Third.  The  subse<iuent  growth  of  that  animal  in  a  simple  multiplication  of  cells. 

"Fourth.  The  nourishing  pn)C4'>ss  in  a  mere  replatnng  of  decayed  or  broken-up  cells  by 
new  ones. 

"Such  is  the  hypotliesiM,  theory,  or  law.  whirhever  it  may  be  termed." 

82. 

1856.  GiRAKi),  CiiARLKH.     (*outrilmtioiiN  to  the  Faiiua  of  ('hilc.     1856.     4"^.     Fishes, 

Reptiles,  and  CruHtaeea.  Reprint  from  the  second  volume  of  Grt//iV»  U,  S. 
Xaral  Atttronomical  Expedition  to  the  Southern  Hemutphere  during  the  years 
lS49j  'oO,  ^r,t,  and  M.'.     (See  above,  Nom.  77,  78.  and  79.) 

83. 

1856.  GiKAKD,  (*HAKLKK.     \otie(>  ii])on  the  .species  of  the  gen  US  Salmo  of  authors, 
ohserved  chiefly  in  Oregon  and  California. 
Proceedings  Academy  Natnrnl  ScivnvvH  of  Philadelphia,  viii,  217-2().     1H56. 

Salmo  Seoultri,  Richards 217 

Deschutes  lUver,  On>gon,  Dr.  XewlMTrv. 
MoifMo  ^nnol,  Kichards 217 

Columbia  River,  Riehanlson. 
StAmo  gputabUia^  n.  s 2ia 

St. ICary't  Mission,  Orcgcm,  Dr.  Siukley. 


311  lilXLKTlN    41,   INITKIl    J^TATLS    NATIOXil.    MLSEUM. 

ISiAi.    (ilKAltLi,  CU&RLKK — CoUtlQUtid. 

AiUfU,  Or<«uii.  l.lciitDDiini  Tron'IniilgD. 

Cape  yUIIrry,  Liiiotsniuit  Trawbrldgn. 
Faritt  impyiirk.  (inl. 

(.'nlnmlila  Rivrr.  Urrgnu.  Or.  Iren.  Snaklsy. 
fariu  Oainlnrri,  QtA 

Klumiitb  BiTer.  Oragon,  Dr.  Scwbany. 
faria  riarth,  Gnl i...i, 

t'lilnmbia  Klvur,  OmKUBi  Dr.  Sncklay' 
foriotifUtiMt.n.* J .-- 

Hiimlnlilt  Bax.  LIuuteDuL  TniwlwUgF' 
SiOar  Liieifi.B.t .-. .- 

FallaurMbMinrI  Rlvor,  Dr.  Saeklr.v. 


ITIiih  Cnwk.  tiitinlary  uf  Kill  l?  niiid< 
Calirurnio.  Llcutenitni  Tn>iil>ridjt>  > 


tttut).  <1IKAKI>.  riiAKi.K!-.  nil  n  iifw  Ki'iiiiHiiiiilH]ii«'ii'it  »!'  I'riiilulo  iWitii  llic  rails 
tiiiun  of  tUii  II.  Ji,  Kn(>liiriii)(;  Exiitililioii,  ijinifr  t'imimaiiilci'  C'tiArlM  Wilki 
r.  8.  N. 
Prueerdiiigii  Apailrms  nf  Xiilural  .v'ii'chitii  I'hilinlrlpliin.  viii.  140.     IKMi. 

HmHia  DnittmfntiM.  i\-  ■. 

On^ii.  I'.  K.  Ki|iliir<ii!(  Ki|<<.illlliiii. 

85 

IBM,    GlltAUK,  ClIAKIJW.      <.l)LlUibllIHIUK 

tliu  UnitiMl  Stut(i>  Truni  Hpi-riiiifii 
Proeeedingi'  Amdrmg  of  Xalaral  .Sinniiw  Fkiladeiphin.  viii,  131-7 

rAKALABRAX.  U.  e         ■  ••       

Paralalinut  tHi«H/ri.  u.  ■•  

Monli-n'.v,  rii1tf>inilj>.  LlMit>iiiiut  Truwbrlilttt-. 
I'aralabrnxeliailirattu.v.r-...     ...   .   

San  IHugu.  niiliromlA.  Llnuloniuit  Trawbrldvi', 


iiriK,  On^mi,  I.leiil,  W.  V.  Trmrbrldgii. 


■1.  CBiiCu-ni*.  Ltont.  W.  F.  TmrWde" 


.III.  Oliinpo,  r^lfinnUt.  LIcul.  W.  V.  T>0«bfU«tN  TT.  H.  A 
.III.  Itay.  CalironiU.  E.  Sitmiul*- 


Taiir  PlatUv)'.  W«iihlii|(Un,  Lknk  T.  ?.  TuttfMAv- 

r,™<«» /^-w,  1.. : .. 

PnKiii  Sounil.  Dr.  Ota.  Koeklor,  T.  K.  A. 


'■  ni..d-.  RiviTr.  Dt.  Xm 


^j^ 


r'lHI.H  \THt.N«   flV   rHARI.KS    OIRARP.   M. 
()IR*M>,  Charles— (."on i.imied, 

I'(alMW*y»i«»*m«u,  II,  •      

Uvwl'l*""'^.  W»ihinat«i.  tiont,  W.  I'.  Tfowlirirtxi-.  IT.  S.  A, 
nimni*kat*gatliiiiUu*.  ti.  ■ - 

Tounlai  Ita^,  Culirnnila.  K.  SauiilFb. 


r«|w  KtaMfT)-,  Wiwhinitl™,  l.i..iil.  W.  1'.  TniwIirUliev  I'.S.  .^, 

'I'amrOM  nny,  K,  MimiirU 

86. 

L  OiRAiti),  CitAiii.K.'t.     KewArMxw  ii|ii>ii  tlic  C)  priiioiil  Pinhrs  |  inhnbiring  tht:  | 
h'nwh  wuiKni  .tf  th«  irnilcil  Stati-A,  |  we«l  «f  tile  Mitwiiuii|ipi  ^'nlJ^y,  |  t>i>in  [ 
K|ir<'jiiii-U't  III  thH  MilSiraui  "f  thn  BuiitfaHiiiiiau  Iittttitnt jiiii. 
/■rpiwv/iB!/'  Ai'odi'iii^  of  XalHrnI  Sdmav  I'hilnttflpliin,  viii.  Il«i-2i:i,  ItCM, 
[AW  rtiprinti'il  an  n  )iuiii}>li1"t  "f  'W  I'njii'H.     f  .] 

TIb-  B»hiii  wliltli  uru  lh«  •ulijwt  uf  llm  prwant  iwanotr  wnns  collwtwl  nt  illffofnnt  ilmwi 

withiu  IIh-  luut  Hve  ;ntr». 

AnI,  Hmtarnll.  UHTi-iHthioiirvi-yofthE  DnlbHl  SMUm  noil  Meilrim  ImniuUry.  from  1«5I 
M  UK.    JdIw  U.  L'lark.  alw  WDonilaDiiHl  CoL  J.  1).  lirahuni  (u  IK-il,  i-olltwlol  cilnuivcly 
UiuIlt  Hi^.  W.  B.  BiDury,  no<r  Min. 
v  nmilB  by  Dr.  C.  B.  EniDerlj',  in 

in  ISKI,  and  Mntluned 
mil  the  inrvpy  near  tlio  thlrt^-finh 
H.  Keuiuil.ir.  doaCrlljnied 
mirniiH  trlbnUrio*  of  tbn 
ArkitKH  Kitw.  U.  11.  HfillluiMMt,  unlit  t.>  tlii-  Munv  Dipvilitloii.  ■!«>  Ahnir«l  lanob  lul 
•ad  Iwlimiry  for  mlki'Ilng. 

ThH  nim^  vrmr  tlin  tUlrty-swuiBil  pwMlsl  of  lotltudn.  wMtern  muI.  iiaclfr  Linil,  .1.  H. 
t^rhv.  MDlribuui]  h  trw  upwluon*.  nil)™tnl  by  I>r.  A.  L.  UMmuinn. 

Th"  iwiU-ni  ■wl  ••(  Uin  miiiib  tlilrly-*>'«<>i»l  punllil  wuh  urplnmd  by  Capl.  Juhn  Pope,  anil 
Hmbir  ihr  illn-oIlnD  of  r>r.  HiarXu  Ir  RhuBuml.  iuIcrMtiiig  upeclmcDs  ven  obtainiyl. 

Tbmmrrvy  nt  Um  piirllll  nmtiM  oil  Ilio  Piuiing  aide,  under  Lisut.  R.  H.  'WIlliHuiMiii.  Df.  A.. 
h,  llfniMDu  helwE  •nrjjwn  Wi't  nalimliat  [n  the  parly,  a  ]±rfe  pnllsctkin  of  fr<!«h.wiitCT 
R■lIf1^  lumnB  whw-h  wnrt.  nrrmil  CyprinnMi.  was  ihuIb  in  the  vMlleyof  Ihfi  Sui  Jmqutn 
Eltw  Hkd  lim  TnlM.'  V«ll«y. 

e  SMnoienlfl  Vallny  froni  Sun  Friincixo',  Cnii 
Aibni*.  iMTigmi.  IutIdjc  I>r.  John  S.  yi'irlvrry  as  lUturaliiit,  whn  munil  muy 

Thr  (iirrF;  uf  lhi<  mnl*  nnr  tbn  tblrty.i-liebib  nud  Ifairly-uinib  ihtiUIbIb,  imdpr  the  Ute 
l)>)ilHla  llannUun.  itn>l  of  Ui«i  forty-ant,  by  Llvnt,  K.  (i.  Bnikwith.  Hi'iinil  riiuiiy  Intunml 
III  ■iM'Mu'iui  rmni  IJ»>  viillry  nt  lb*  r.n«L  Salt  I.^d  uul  Hunbaldl  KIvit. 

Tlw  tuf ivyif  ihn  iHiribi'™  touii',  iiiidnF  tjowroor  1. 1.  Sterau*.  w»»  ■*  fruitful  In  muij 
napwU  *■  l-nli  lli-  Tiill.  .1  .smu.  mrl  Uxiekwi  ImundBry  ..irvpy  Md  the  ourrfy  nf  tbe 
tblrtf-Aftb  lurutJi'l.  Dr.  >ii''iTj;i  >ueklFy,  Ur.J.li.rnnpnT.  hhI  Ur.Jnhd  Enna  proriMl  lode- 
hU|ih]i-lii  tlii'lr iilIiirlK  f'T...lli,ilui^'. 

Tbr  iiiipct  Mbuourl  uiil  V^'lLuWKl.mi-  Klvrr>  w«n<  riplolnl  by  Dr.  F.  V.  Haj-dvU,  Hndor 
llw  pnrtn^lon  nf  Ceil.  A .  Vsii)(hiiii.  and  tliiia  v<i  wvIN'  nwlu  HyinAlnd'd  with  the  khtbylv 
bnnit  of  Ibiw  n-nuiln  yrmtrn. 

Ltovl.  D,  X.  Cnnrh.  C.  K.  A.,  I'lplorwl  in  ilii'  wlntiir  at  litS2.'U  tbn  Ueikan  pmTlnfiiit  uf 

'  III".  '  <.ifM<riluiRiiiOninilndi<lXdrln(Rii>Bti)Ta|,iuiilbiit|iiirtiitlIy 
M '">  inan  Uoiindiuy  CatntDlHlon. 
>.'.'.  NrhnHbiBlvrr,  tli«vi)ll>yorth«arMl  Sail  Ijikpof 
■  ••■■  ri.i'i^vHlfnnn  thnUui  J.  t!nnlii  AnwiuD. 
■  ■  «•<•  uwi-  Miini'  Trr>-  lutMWBiin*  »p»«:liit  from  th"  liydm- 
.1x1  Mix  *i>ll>'y  of  Mftin,.  (In«  >ip<x'l»i  wh  iiiin'hwnl  In 
M.U.Wllll«mRb^h 


vwdty  liy  thfl  Tallry.  of  th 
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rrtBA-Kll.    ClIARLKS Clin  till  I  It' d. 

proviimvi  at  Tiuni>iili]Hui.Xr 

The  lUl-Mtlgathlua  af  •IK 
frail  InvKKt.tgttlniw  iipnn  Ihrn'  rirliiiuunlln'tinna  ounld  nnt  bai 
ia  tlioonlnrln  vhlch  tlw;^  wirni  lullorttid.  Fran  b  pnllnilnitrf  munlnitUaii  orthnSni: 
rMwivnt  In  lt)61 1  b«aainn  mrf  Mnii  ImprMWil  with  thf  i)IIIU<ull)' of  Uie  UwVwid  Ibnwavll 
iitlerlinpiiHiblUt)-,  Htlhalllnift.  biilu  tnyihiDKllknJnHUrnM  i1id*uI(J( 

In  thnmtan  tlnm.  bnwi-rvr.  a  SbUc*  ttpan  a  ooOMtiBn  i/J JUktufnm&t  •aiillt/m  bmAi^l 
Tnmmtt  Wht.  in  tkr  State  cifAtabaina.  by  Iiovi*  Aitanit,  n**  publitbHL'  ounUlnlnjI  »t( 
nmnbeni  nf  thv  L'.v-prhiiiid  rjuiilty.  Ami  wimu  tluie  nn^i-wjiriLH  j>|i|HHn'i1  a  S)fiuijnriM  nf 
tektkiiologieal  Fauna  n/  Ur  I'ai^r  tliipf  if  Xatth  A  nwnra,  p*t<j(y  /ram  Ou  eoOMHoiu  mi 
bfttlu  V.S.  Kiflarino  EiprdOiin  undfrHiffnmmaidv/Oajil.r.  WiOtt.  ipiM  r«nil  addiMi 
and  n/npariKHu  wirA  nulfrn  lupti.    Il<j  ttit  tnnr  OHlAor.l 

'Itiiop  IHu  piipiini.  thi>u|[h  Bn(Ii-l|Hillnii  xiniH  of  Ikii  rnllnwinff  minlU,  wwu  Knwtst  nit 
hsartyweleuinp,  Bud  t  nn  imly  rrgrrl  thut  Ibp  nnmnil  «iu>  not  concludeil  up  to  Xtm  tlni-I 
vrtllng.  I  h«viMtnl«yiilFnioTlnil  into  tbi*  imltiiwt  w  li>U)i  lu  vhb  eunnteboit  with  thednl 
IbiIhwhI  npnn  nii>. 

Id  both  of  thvin  wr  tlg<l  thi>  luiuUblir  t 
tbrgDHeH  gHiiFm  nf  RaUnenqiin,  wbliih  I 
Mid  ir  thf.v  taovf  K.it  jmswhI  Into  tlii'  vuie 
iWePt 


n-bnllding  aniilhiT'i  work.  »  llttla  kaawn  to  (I 


111  bring  back  Into  uh  the  IM 
UH>  uf  their  iiirn  ImparTnclk 
if  the  il«y  It  w»  olritig 
•ell  ImagJDO  hi>w 


biul  i.n.'i<  hi 


loir  berore  the  compioUra 

t'n  geoerii  In  the  fkmlljr  nf  C 
Held  or  inqnlrj- 1  icmtnt 


And  yet.  fiir  my  part.  1  bmvn  iilw»yB  Innl 
and  ipecles  ««  bi^bly  de«irabl«.  h  hHia  4» 

taking  tbit  one  ihoiild  i^  t4  Che  very  ^rrti 
WHMof  Eha  year,  to  enable  lu  todUorlmlni 
and  that  wbkh  is  iiuaglnaiy. 

That  Ihn  trhthmlaipa  OMnaii  hua  Ihwu 
the  IWt  Ihut  Dr.  J.  P.  KirtlaniL  tin-  Ohio  i 
pwwviTanw.  inta  bafflnt  in  niany  'ir  hir 

Thwe  getwra  and  epoelw,  thii*  rrtwn 
■wirwl  by  all  lehth.v<i1u|ti4U  an  the  Onal  hoI 
whrtbcr  tbe  ideutlflentinn  lie  right  orvi 
hiipv  they  ifIU  nun  bi'  aduplnl,  imvii  fur  al 

Huw  alKiuoaUDnvi  hnre  rnnip^lled  me  lu  irrlle  a 
Agmli'*  Bj-nopaln,  t  bavn  milorml  tlip  batani^n  ••(  Rat 
prinrrtdii!  anirb  ate  Ftargfrna  aiul  AinnsKIiH.  On™  upi 
Heckrl'a  genera  ArwivMaiul  Lmeotumtit,  awlehiiirHl 
Muup  gennwl  prinrlpln  ami  riiunlw  of  sriputlNi'  IHinicnDlatlire, 

On  a  fbrnifr  oriMuiun  thv  feline  XfucMniiTH  *iu  allognlhnr  nlaandKralixHl  by  me,  a 
it  thuH  eutiTed  into  tlio  -'  Illitnrruf  the  riKhn  Df  MBeurhiiaeItt,  by  Dr.  t>.  II.  Slo 
ProTrHor  AguHli  wan  ledlnlu  Ihn  Mma  Drmr. :     Huchel,  by  liuulvtirluuiiv  apptliw  Ihei 
nf  OnfirinoM  tkrumiUuau,  Mitrh..  tn  LenMimi  /mlfhrHni,  SInrer,  u  ahowti  by  lhn.ll| 
gtren  of  lie  twth  and  tbo  wonllng  ut  11*  itrajwlenl  dlaen 
Idflnllral  iiilb  Chribmmur,  and  irnintlngly  (h*  imtne  <■  U 
pmpnini  tlir  LmtlmiH  puMrUhi,  Mid  dtlnl  api-rln,  whi-n  It  «*■  lupiHiMd  that  KntfiN 
td  I'linalltiili'  Ibu  ly|u>  nf  llm  gniiiK    I^mnmnuM.     Hiii  tl  In  nnir  w 
i1  that,  ftii'iiciiir'knrinlmiviar  Hlfcliell  lielnnit*  111  ltallniuM|ne'«  genne  fiiiaCIa 
uid  iMtilvt  bar  the  prhirtly  ui'er  Lrtinmimta. 

Lmeinno  pmMii  at  RlrbanJunn,  n-mml  hy  IlHkel  in  J>iim«iiiiwi.  iBiiCadlftbrenviiBMi 
type. 

Ah  tiilhvgeniu  Jri/ifi'nui.  Hmkel  Ini-lnileK  In  II  twn  •|i«le*a»ni'rKHy  ilUilorl.  n^prim 
tlfotuma,  Uiieli.,  and  ('upr.  nJiriptn«i..  Mii*.  ?iu-,  MS,  Tliil  C'lginuio  mltripliHiU  la  till 
tlm]  vllh  LKuimu  enrnaliu,  and  alnrii  /.ouMmu  nirHUtu*  i>  lo  enter  ihi'  genua  ^afvynM 
Radnvaqun,  »^)pr(>iu«ofHni«ii*  mnalni' M  tbetyiie  at  Mw  gnuiM  AryHrnu.  whieh  agalN 
'imtlral  with  WtinUhAn,.    It  niiiM  he  n-H'ille^leil.  Imwi-rer,  Ihal  Ilio  teHh  Ognnd  1 

n^ket  under  the  name  uf  .Iryyr'iM  miieiyiuAU  are  thiNie  uf  Flar^rMM  pvnetiind- 
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I.    tllBAHn,   CHARiy>^— ColltiLllFll. 

All  IIlt  ■pn«ii4  irfiMToil  td  In  tills  lUL^uiulr  1  Imvumipji  mA  ••%ikuiiuvd :  tht-vr  La  n*t  ^i  ^mUtiuy 
Iket  Imro  ttKUrtttfl  tli«1h  him  npt  the  rvfliUt  »t  imtHoiml  rmmuiibwH. 
On  •Fiml  iHVHloiu  I  liavn  tnfoiMd  lo  ■pecu'r  bam  (lia  AUuitls  aut«  of  the  Union.  *nA 

uuwinn*  w  ninlil  Imt  well  bo  uialltal  vilhoiit  nwalO™  ta  tli«  nonipK-trnwui  nf  llu'  iiul(iwt. 

I  liHinaimwlulcuuciMmnuiMfiirMnniiifatMitvltli  Ihii  nntiirKiirUln  twlk.  It  wan tlii'niWl 
nmwnwurT  loiwall.  thphlatory  afuiy  partlrilUrilBtiiM.  iinlt'U  it  1iB|ipniMtii  1»  intrhinli-i 
fur  »h«trrb>liilMwt«l  In  ths  tultlKt  lnaiifDiHonllr  fwnlliu  wltb  It.  U  wiiiiMIn  illlbr- 
•ol  m-Tv  I  tu  urtlrr  n  fnpulBt  work  on  our  Hahw. 

In  tlir  ilkenml*  uf  (Im  KBimm  I  Iihtd  urtnii  rapniKAil  Dlinraeum  nhiunl  liy  uiuuy  of  thrmi 

pi*r  w  tn  It  brwlcbtbyaloeliM:  Ijiil  1  KriEo  for  antriralisla,  fnrt1ii>rriiil(.r  w]i»iu.>.ka  allFr 
(nvnl  InflimmUin.  BwMm.  tlia  in<.t1>iKl  I  fotlow  U  t1i«  niitiind,  UiD  truu  iu<.11>wl;  tliat 
vblvli  hiu  •iipRnnlud  Uio  nttifluial  uu^liod  of  tho  liw>(  rciiiiiiy.  In  iIiMrlluiig  the  tucth  I 
lunwiuptad  Haekiira  pbnHoliigy,  ninnilt  ■■■)■<■»  U>  luiilu  MUJtwnr  to  tliu  pruuiut  n-Hnto  uf 
l.bU.rolon'. 

Tba  eolanlbm.  w  a  gennnl  niK  i*  ilvscrfliHl  fnoiHpeclnioiispmHtrn'illuiitoiluil,  Invhloli 
tb«  hrllliraoy  of  tbf  hnvn  lowlilom  piHFrvcd.  and  oHnulnnully  i|iilti<  Bltiiml. 

Id  tlw  wiimi  uT  thMw  lnrmU|nIk>n(  1  haw  canftilljopnipiuwil  Ilin  flnlim  nf  uuc  HciuIb. 
|>lH-ni  with  thaw-  nrvnrrlnt!  initio  watrra  at  the  eastern hiiinl«phL>n< i  anilwhi-n  fninnrn uid 
ipfMea.  Bltlw*  uf  Ushna  or  repiUw.  liant  ftiuy  time  been  ducribnl  ni  uimt.  itwaatln  naalt 
nf  aDTli  mmpanllTB  >l]iil]-.  aliunnlng  display  nf  lonae  i.<riiclithtH  mul  fnliw  orltlclnii.  wliioli 

I  ban'  thus  adiM  many  luw  giinera  and  ipwiiiii  tu  tlia  kuuwn  Hula.  Tliia  is  niit  aurprli. 
tB|i  IVir  arininlry  ao  rtmt  aaKorth  Aiucrlra,  Irrigated  l>y  ao  many  hnuii'tilUK  atrooniH  and 
larfe  bcaUo*  ot  wat»r  bi  (lio  alwiw  uf  lakea  iinil  imBisraiia  iwnila.  a  iwuDtry  cuniiHirallVFly 

Irlal  knovlcdggof  Ibohiatory  o(  ielitliyalujty  In  North  Anmida.  would  at  nncr  i-ip1aiu  liow 
lllaUulB"a)UUpab>ur  tiM  Haiiva  uf  Kiirth  Aninrira."  pnbllahed  in  laM,  alioidd  nut  liavo 
pmvnl  a  fnll  (urt  romplpto  nvord  nf  allrkisiinK  Oahiwnr  tlix  uniintryi  aayuiipaia  which. 
imnuvci'.  only  prarciH»taKlvnani:bi>|Hicbia  a*  wrpu  fcnuwn  M  liiol  time    If  in.  oroto  fnr- 

alghlof  botli  IhvtiiiU'Miillhci^lrpiinutaDcoannilor  vliich  wehavn  BOOOmpUshril  It.  Iti-rrim- 
iMaUana.  In  Uiat  iia>]H>ct.  ans  nut  likoly  to  advHiiH  auc  knnwladgii  cin  Ihii  auli|w-t,  and.  fiir- 
ihffiBora,  It  plam  •«ot«iipnnry  FXi|cily  In  tha  iBini-  iltnUlou  Uiwunlalhe  next  cnnilnit 
gMiimtlOBa  m*  liir  funonr  |{«Derat<iiiia  bold  towanU  him. 

Sdmt  uf  tlH*bMW  gvnmwhliib  I  timpuati  luavn  been  dii4ignatni  by  witrds  taki^n  ftani  the 
Smh  Aamivma  lndlani>,  aa  bring  mors  euphonio  than  any  one  1  might  bnrci  lYaiui'd  frnin 
ItwOrtvk.    Tha  claaaiD  lllnatun'  liaaulraady  (urnlalmt  aumany  uitiu«  that  thcrv  an  hut 

MlWaiKIU'''.  -Igaaa       .  .    1K9 

Jt^hiitliui  laUraUt.  Ag.  .   Iiw 

■■ngptSnand.  I>r.  Sm-kkv 
V|il«AWIlu/Hitrrflitii>,  II.  •     .  I'iD 

UimlKmy-  raliriimla.  I.lnnl<-niuit  'rn>whHd|».. 

VlflllHUillW  MIBKnlU,  U .' - , , U> 

AMurta.  Ltniib'uuil  Tnii>l>Hdgi>. 

MnonuRonui.  AgMaa - -.- IIB 

MUbiplMi'o/lan  foBiwipAalm  (• 1H> 

Ihu  J<W|u!b  RKit,  C^ilfonilii,  ttr.  Jlivmiiinn. 

V(fa)>kanrfni>  nAiutu,  Ayrra 1M 

8aa  Fnulci•l1^  CattlbniliL  Dr.  Kuwborry. 

Mtr-wi      -  . i7g 

t«r|iwjH  ifanuiii,  n.a ..-. WO 

Ullh  KiTnr  iTppsr  lUumrtl.  Dr.  BMokkfi  AAtnaw  Strw  nw  FnitSmlUt. 
Br.  Nbiuuanl. 

tMtbKttMmUKii.n... ...-.- - 170 

KlKilraiulodi'l  .Vorln. 

[oitmiuA.  UuHu  ..,.. - 17(1 

Mma,^ma'UriforiHU.ti.i    -.., ITl 

Cual  Crrtli.  oil  of  S^iotli  Kiirk  of  VanadlMi  MnT.  HSllliaawD. 

lf«».to>M  AVnnrrW,  n.a         L7I 

Iiry  Vrn-l.  Ti>i».,  Dr.  Ki'nii.-rly. 
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TATKR   XATTOXAI.    MI'RKUM. 


Witli  ibe  privDdlng. 

JUDS«ti»nfI  CtltBfMtt.  n.l — ........^ 

t.lvB  OBk  Croak,  Tnu.  Dr.  KsmwIj-iOvVtl'ii  ItlvDr,  TnM.  J.  I 


Rio  San  Fnln,  trihtitaiy  iif  tlw  I  i 

Utneiitut  fltitlnt,  li 

Hlo  Uhulirra.  Liikr  lixrmuii.  M.  t 


Brilliili  Xortli  AuirHr^i 

Idko Siiperiur.  Ag*f<*^ir-, 
Annnw  laHpinnit 

R]a  B»B  r^dni.  triliulary  at 
AearnvtOioHHtnitfitlii,  a.»  ... 

Jioinii  BIriT,  vDiiityinK  In  L 


V  UnMnu,  l>r.  Keunly. 
nr  linat  Bdt  Lak*  irf  ruk, 


UllkSlver.  nr.»UFklF,v. 

CATnnmiiiTH,  Linn 

fVatUmm  UMiiei^aKt,  Ayen    .. 

Iten  FranclKo,  Callfln^bh  Dr.  X«i< 
fkUBUlMMit  labielut,  Ayrr* .. 

KUnuth  JMii\  ni^Kun,  Dr.  MnwWi 


AmiiH*.  LlwilBnml  Tr-wliHildi-, 

Ullk  Kivrr.  I>r.  SuL-klry. 
rsbwlinniii  JleTnantM.n.n...-     . 
'U|>iKr  wHlxn  of  tbc  Slr>  Iluuqiii 


t'AHrmmlu,  Agmut  . . 


Chibiukiw  HlTiir.  Johu  V-au. 

IMmpBtlomii  fnrmamUMm.  U: »    

AiD  »itl>liul.  Ti'iw.  Dr.  lUnnmlv. 
CitmpoMlauia  nainiium^  u,  ■. 

CwImt'Iu  and  MuDlen<>-  iNi-w  l«uni.  U"nununl  t.'niKih. 

DioKB*,  n.  t; .  — 

IMmtda  ifiieopa,  L.t  

Rial  r«r<M,  Ciipl.  ilnliti  ("npri  Canuuii^lw  SpriiiE.  3.  II.  (Tlark. 
;«oi.d»  Mmw,  n.  • ., 

Klu  tULilDftl.  T*uH,  l>r,  KmDvHj- 
J>imifa  fivnuif,  n.*--.  .......,.._..,.,,...,.,.,..     ...   .„,..,.. 

Kir>  TIntK-*.  Tcu*.  J.  B.  CUrk. 
livmda  pnjvSU,  n.  ■..,-....,_..,_.....,,..,..•.., 

Ucluwaro  Cnwk.  Iribntai;  of  Klo  Pk«.  Tom,  DtptiOn  l'<>i>i'. 


Khii  FbIIih  Cnwk,  and  SaTD'a  Rim-  (Bio  GnaxlM.  Jnh 

Djnnila  IhryriK*.  n.  ■ 

LIvnOak  Cmk,  Tuu.  Jnhn  H.  CUrfc. 
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Dionda  mdanopi,  ii.  8 178 

Baena  Vista,  Coahnila,  Lieutenant  Couch. 
Dionda  Chueki,  n.  8 178 

Gu^juco  Monterey,  and  Cadereita,  New  Leon.  Lieutenant  (;«>nch. 
Dionda  plutnbea,  n.  » 178 

Canadian  River  (Llano  Entacado)  MollhauAen. 
Dionda  tpadicea,  n.  8 178 

Fort  Smith,  Arkan8a8,  Mollhaunen. 

Htborhynchitb,  Agass 17» 

Iflfborhynchuipertpieutu,  n.  8 179 

Arkansaa  River  near  Fort  Smith,  I>r.  Shnmanl. 
Hyborhynehui  tenHlu$,  n.  8 179 

West  of  Choctaw  Agency.  MSUhauaen. 
ITyborhffnekut pftnieetis,  n.  8 179 

Antelope  Creek,  Dr.  Kennedy,  Llano  Estacado,  MoUIihummi. 
Hyborhynchut  eonfetiui^  n.  8 * 179 

Hnrrah  Creek,  trihutary  of  Rio  Pei>4>8,  Mollhauseu. 

PiMRPHALBS.  Rafln 1 80 

/*iwm>Aale«  ma«u2o«iw,  n.  8 184) 

Arkansas  River  near  Fort  Makee.  Lieutenant  Beck  with. 
Pimtphale4/a9e%ahi9,  n.  8 18« 

Yellowstone  River.  Dr.  Hayden;  Milk  River,  Upper  Missouri.  Dr.  Suckley. 

Alooma,  n.  g 180 

Algotna  amara^  n.  s ^ 181 

Laguna,  near  Fort  Browu,  J.  11.  Clark. 
Alffoma/fuviatUig^  n.  s 181 

Monterey,  New  Leon.  Lieutenant  Couch. 

COCHLOONATHCS.  B.  8c  G 181 

Coehloffnathut  omahu,  B.  &  G 181 

Brownsville,  Texas.  Captain  Van  Vliet. 

Htboonathus,  Aga^s 181 

Hybognathtu  argiritit,  n.  8 182 

Milk  River.  Dr.  Suckley;  ArkausaH  River,  near  Fort  Smith,  Dr.  Shunianl. 
Hyboffnathut  EvaiiH,  n.  s 182 

Fort  Pierre.  Nebraska.  D.  J.  KvauM. 
HybogMUhus plaeihu.  n.  h 182 

Arkansas  River,  near  Fort  Makee.  Lieutenant  Beekwith. 
Oethodox,  u.  g. 
fhihodon  mierolepidotut,  ( l 182 

San  Fran<*is<'o.  f'alif'oriiia.  Dr.  Newberry. 

AUtA.XHEA,  n.  g 182 

Algatum  tineeUa.  (1 183 

City  of  Mexico,  Mi^ior  Rieh. 
Algaiuea  bieolor,  n.  » 183 

Klamath  Lake,  ()reg«»n.  Dr.  Joliu  S.  Newl)errv. 
Algantea  ob*fut,  n.  h 183 

Humboldt  River.  J.  S.  liowman.  Lieutenant  Bei-kwith. 
Alganaea  fonnoHa,  n  m 1851 

Merced  and  Mohave  Rivers,  Dr.  Heermann. 

Lavwia,  B.  &  (I 184 

fMvinia  exilieauda,  B.  &  G 184 

Sacramento  River,  Dr.  Heermann. 
iMvinia  altttaera.  it 184 

Willamette  Falls  and  Walla  Walla  Rivers.  Dr.  Ch.  Pickering. 
Ixtmnia  harenguM,  u.  s 184 

Monterey.  California.  A.  S.  Taylor. 

l^JOOXICHTHI 184 

.\RaYRRr8,  Heck 185 

Argyreut  tUronaiixii,  Ileek 185 

Argyreut  n4Utttu$,  (Jrd 185 

Argyreui  marmoratns.  (} 185 

Sanlt  8te.  Mary,  Agassiz. 
Argyrttu  obtutUM^  G 185 

TenoeMee  River. 
Argifnm  meisagri*,  G 185 
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Aryyreiis  duUiM,  n.  8 185 

Sweetwater,  a  tributary  of  Platte  Kiver,  J.  S.  Bowman. 
Argyreus  nubilus,  ii.  » IM 

Fort  Steilocoom,  Puget  Sonncl,  Dr.  Suckley. 
Argyrewt  o^culun,  u.  h 186 

Babocomtiri,  trihut:iry  of  Rio  Sau  Peiln)  (Gila  baiiin)  J.  H.  Clack. 
Argyreui  notabilig,  u.  h 186 

Rio  Santa  Cruz.  Sonora,  John  11.  Clark. 

AaoHiA,  11.  g 186 

AgoMta  ehrytoga*ter,  u.  h 187 

Rio  Santa  Cruz.  Sonora,  John  H.  Clark. 
AgoHa  inetallica,  n.  h 187 

Kio  San  Pwlro.  afHueut  of  the  Gila,  John  H.  Clark. 

POOONICHTH Y8,  R.  &  G 187 

Pogoniehthyg  inaquUobxm,  B.  &  G 188 

Sau  Joatiuin  Rivfr.  California,  Dr.  Eleermaun;  Petalnma,  California.  K.  Samuels. 
Pogoniehthyg  gyminetricut,  B.  &  G  188 

Fort  Miller,  San  .Toa<iuin  Valley,  Dr.  Heemiann. 
Pogoniehtftys  argyreionu,  G 188 

Presidio,  near  San  i'Vancisco.  California,  Lieuteuant  Trowbridge. 
Pogonichihyn  eommunit,  u.  s 188 

Fort  Pierre,  Nebraska,  Dr.  John  Evana,  F.  V.  Hayclen,  and  others. 

GoBio,  Cuv 188 

Gobio  geMdwt,  n.  h .' 188 

Milk  River,  Upper  Missouri,  Dr.  Suckley. 
Gobia  omtivaliM,  n.  s 189 

Rio  San  Juan,  near  Caileeirta,  New  Leon.  Lieutenant  Couch. 
Gobio  vfrnalu,  n.  h 189 

Arkansas  River,  near  Fort  Smith,  Dr.  Shumard. 

Leucosomus,  IltH  k 189 

LeufouomtiM  ptdehellus,  (i 189 

New  England. 
Leueotiomus  pluwbetis,  G 189 

Lake  Huron  anil  Laki*  Sui»erior,  L.  Agassiz. 
Lmcnuoin  ttit  diHHiin  His,  n.  s 189 

Milk  and  Little  Muddy  Rivers,  Upper  Missouri.  Dr.  Suckley. 
Leucofoiimtt  incrmntafmi,  u.  s 190 

West  of  Choctaw  Ag«-n«  y,  Mollhauscu. 
Le\ico»oinnig  pnllldiu,  n.  s 190 

Autfl(»pe  Creek.  Arkansas.  Dr.  Kennerly. 

NoooMi.-*,  n.  g 190 

\oroin iff  yfhram'fnifiti,  n.  s 190 

.Sweetwater,  a  tributary  of  Platte  or  Nebraska  River.  J.  S.  Bowman. 

Albirm 190 

Ex<MiL«)ssuM.  Kalin 191 

Kx(Hjlogt(\nti  inaxilliiifjua,  Hald 191 

I\  xofflontiu ni  III  irahih',  n .  s 191 

.\rkansa>*  River,  near  ?'ort  Smith,  Dr.  Shumanl. 

Mei»a.  II.  g  191 

Mtuia  fvhjiila,  11.  s 192 

liio  San  Pedro,  tributary  of  the  Gila.  John  IL  Clark. 

('l.loLA,  n.  ;: 192 

(Hiola  rujHax,  G 192 

Otter  Cni'k,  lv«'«l  River,  Arkansas. 

(Hioln  rdox,  n.  s   192 

Sau  Pedro  Creek,  a  tributary  of  Rio  Sjiu  Antonio.  Texas.  Dr.  Kennerly. 

(Vola  vivnx,  n.  s 192 

Leon  River,  tributary  of  Rio  San  .Vntouio.  Texas,  Dr.  Kennerly. 

.VLBfRNTs.  Rond 193 

Alfmniutt  (lilecfim.  n.  s 193 

Arkansas  River,  near  Fort  Smith,  Dr.  Shumanl. 

Alhiiniut  initbratilig,  n.  s 193 

Sugarloaf  Cn'<'k,  a  tributary  of  Poteau  River,  Arkansas.  Mollhausen. 

.4 Ihurnn*  amahiliit,  n.  s 193 

Rio  Leona,  afHuent  of  Rio  Nueeefi.  John  H.  Clark. 
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Atbwmtu  m^gofopf,  ii.  h 103 

Sftn  FeUpe  Creek,  TexAA,  John  H.  Clark. 
Alburmu  toeinUt  n.n 193 

Live  Oak  Creek,  Texas,  J.  H.  Clark. 

AuiUBXOPS,  n.  g *. IM 

AUmmopt  bUnniut^  n.  » IM 

Arkaniftaa,  near  Fort  Smith,  Dr.  Shtimard. 
AWumops  Shumardi^  n .  s 194 

Arkansafi,  near  Fort  Smith,  Dr.  Shumard. 
AUfumopt  iUe%tbromju^  n.  a 194 

Arkansas,  near  Fort  Smith,  Dr.  Shumard. 

CODOMA,  n.  g 194 

Codoma  omaia^  n.  s 195 

Chihaahoa  River  and  its  tributaries,  John  Potts. 
OodomaviUata,  n.  h 195 

Valley  of  Mexico,  John  Potts. 

Plabgtbcb,  Rafln 195 

Plargynu  eomuitu,  it 196 

Ptargyrtu  Hpicus,  G 198 

Plarffyrus  ffibbo*%u,  G 1 96 

Alabama,  Dr.  Storer. 
FlargynufrotUaUt,  G 196 

Lake  Superior,  AgasMiz. 
PtargjfTUS  graeUit,  G 196 

Lake  Huron,  Agassis. 
Plargyrus  Bowmani,  n.  s 196 

Sweetwater.  tributar>'  of  Platte  or  Nebraska  River,  J.  S.  Bowman. 

CrpRcnELLA,  n.  g. 
CypnneUabitbaUna,  Q 197 

Otter  Creek.  Arkansas. 
CifprineUa  umiMro9a^  n.  « 197 

In  a  tributary  of  South  Fork  of  Canadian  River  and  west  of  Choctaw  Agency, 
HoUhansen. 
Oyprinella  Ounniifoni,  n.n 197 

Cotton  Creek,  a  tributary  of  Great  Salt  Lake  of  Utah,  Lieutenant  Beckwith. 
Oyprinella  Beckwithi 197 

Sluices  of  Arkansas  River,  near  Fort  Makee,  Lieut.  E.  G.  Beckwith. 
CyprineUa  nuttdM,  n.  s 197 

San  Antonio,  Texas,  Dr.  Kennerly. 
CjfprineUa  lepida,  n.  s 197 

Rio  Frio,  a  tributary  of  Rio  Nueces,  Texas,  Dr.  Kennerly. 
Oyprinella  notata,  n.  s 198 

Rio  Seco,  a  tributary  of  Rio  Nueces,  Texa-s,  Dr.  Kennerly. 
Oyprinella  Whipplii,  n.  s 198 

Sugarloaf  (/HH'k,  a  tributary  of  Pote^u  River,  Arkansas.  Mollhausen. 
Oyprinella  inaerottom4t,  n.  s 198 

Devil's  River,  Texas,  J.  H.  (Hark;  China,  New  Leon,  Lieutenant  Cou<'h. 
Oyprinella  ventuta,  ii.  s 198 

Kio  Sabinal,  Texas,  Dr.  Kennerly. 
Oyprinella  Texana,  n.  s 198 

Rio  Salado  and  Turkey  Creek,  Texas,  John  H.  (Hark. 
Oyprinella  luxiloidejt,  n.  s 198 

San  Pwlro  ('reek,  Texas,  Dr.  Kenneriy. 
OyprineUa  lugubrif.  n.  s 199 

Lieutenant  Beckwith. 
CypreneUa  ludibunda,  n.  s 199 

Lieutenant  Bock  with. 

MoNiANA,  n.  g 199 

Moniana  hUretudi,  G 199 

Otter  Creek,  Arkansas. 

Moniana  Leonina,  n.s 199 

Leon  River,  tributary  of  Rio  San  Antonio,  Dr.  Kenuerly. 

Moniana dMeio$a,  n.s 199 

River,  a  tributary'  <if  Rio  San  Antonio,  Dr.  Kennerly. 
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I)i.  ll«  Klvfr.  TeiM,  JolinH.  CUrk. 

Pli^ln  rointe,  N<^irMciieo,  Jnhn  II.  Clwk. 

IfrmJaia  uvplanB/R,  n.  K 

llrowDKVUIc  T<iM,  rapt.  Tan  TIM. 
VimisM  la<MKIii,  D.  ■ 

HiimliCrrok.  trllHitaryafBloPxnH,  UKUhauHn. 
UmianapuUMI;  ii.  a , 

SilgnrLmrrnvk,  Irflinliiry  •.rr»l.ii>i  Itro'r.  M.'IlliUI 

l{lnHii]iulii.R[oBiiMt..<l     '.ii:..M,'r, 
JalmH.CIarkL  al-"  "    '  .-  i  '  '  i  ::- 

Viclnilf  of  China.  K 


Port  VuinuUTer  w>d  Fnrl  IMIm,  CoIiiibU*  Blv*r,  Pr.  Snoktey. 

RMantnini-iu  laleraUi,  n.s - 

Farl  StaiUtonom,  Pitgct  Bnunil.  Dr.  Sni>klry. 

LUIItUB,  RuBii-.. 


ImzHim MvUfnMJu,  G -... 

LutSttm  leptataimui,  n.  ■ - - 

I>i7  Crwst  Tumi.  I>r.  Knilin1]r> 
r.iwibu  Ah.  u.  ■    

Rio  Siio,  tHI<nt*rir «t  Bio HoOHs.  Or.  KmimtIt- 
UoOhi  luridui,  u.  a .-. 

i:>«l  Crrxk,  tribaUry  of  BauCk  ToTk  of  CMwdUa  RIvn 
SiEaimLim,Bi 


■  IrlhiitWT  of  Platta)  RlTiir,  J.  8.  BuiTDUUi. 


Y,rM  Klrrr 
8ulil  Rltn 
(iilta  ffnuain. 


>i  CuUmda  Rlvxr.  A.  Bahotti  (Hta  SIvMv  Or.  M 


nUa  nrnAawi,  B.  &  O 

Kto  Ban  I'Fdro,  tribntUT  or  OIU  Hlnr  John  H 
n«rt  K.-vri.  Il.a(i 


'* 


PUBLICATIONS   OF   CHARLES    dlKARD,  M.  1).  45 

1866.  GiRARD,  CHARLK8 — Continued. 

TlOOMA,  n.  g 205 

TigonuipuieheUa,G 20« 

Rio  Mlmbres,  tributary  of  Guzman  Lake,  Mexico,  John  H.  Clark. 
Tigoma  eotsformU^  G 206 

Po«a  Creek,  San  Joaquin  Valley,  California,  Dr.  Heemiann. 
Tigoma  bicolor,  u.  a 206 

Klamath  Lake,  Oregon,  John  S.  Newl)erry. 
Tigoma  purpurea,  n.  a 206 

San  Bernardino,  Dr.  Kennerly. 
Tigoma  intermedia,  n.  a 206 

Rio  San  Pedro  of  the  Gila,  John  H.  Clark. 
Tigoma  obesa,  n.  » 206 

Salt  Lake  Valley,  J.  S.  Bowman. 
Tigoma  HumboUUi,  n.n 206 

Humboldt  River,  J.  S.  Bowman  and  Lieutenant  Beckwith. 
Tigoma  Uneaia,  n.  s 206 

Lieut.  £.  G.  Beckwith. 
Tigoma  graeUi$,  n.  8 206 

Lieut.  E.  G.  Beckwith. 
Tigoma  gibbota,  G 207 

Santa  Cruz,  John  H.  Clark;  Tucaon,  Sonora.  Dr.  Heermann. 
Tigoma  nigreaeeiu,  n.  h 207 

Boca  Grande  and  Janoa  Rivcth,  Dr.  Kennerly. 
Tigoma pulehra,  n.  « 207 

Chihuahua  River  and  tributaries,  John  Pottti. 
Tigoma  eroaao,  n.  a 207 

Sacramento  River,  Dr.  Newberr>\ 

Chbonda,  n.  g 207 

Cheonda  Cooperi,  n.  a 207 

Port  Vancouver,  Columbia  River,  Dr.  John  (1.  Coojior. 
Ck$onda  earuUa,  n.  s 207 

Lost  River,  Oregon,  Dr.  Newberry. 

Sdoma,  n.  g 208 

Siboma  erasticauda,  G 208 

San  Joaquin,  Mercede,  and  Mohave  Riven.  California.  Dr.  HeiTniann. 
Siboma  atraria,  n.  8 208 

Spring  in  Utah  DiHtri<*t,  near  the  Denert,  Lieutenant  B<*okwith. 

Pttchocheilub,  Agaaa 209 

Ptythocheilut grandut,  (J 209 

San  Franciaco,  California.  Dr.  Newberry. 
Ptyehoeheihu  Oregonentit,  (} 209 

Fort  Vancouver  and  Fort  Stcilacooui,  Dr.  Surkley:  .\8toria.  Lieutenant  Trow- 
bridge; Willamette  River,  Dr.  XewlxTry. 
Ftgchoeheilua  rapax^  n.  8 209 

Monterey,  California,  Lieutenant  Trowbri(l;;e. 
PtyehoeheHut  lueiui,  n.  8 209 

Rio  Colorado,  A.  Schott. 
Ptyehoeheihu  vorax,  n.  8 209 

Lieut.  £.  G.  Beckwith. 

APPENDIX. 

Hybognathus  reffiu*,  n.  m 209 

Potomac  River,  Dr.  (sirard. 
Hybognathus  nitidus,  G 210 

I^ke  Champhdn,  S,  F.  Baird 

UuiiaoinuH,  n.g 210 

Hudmmiue /tuviatiiie,  G 210 

Chicago  Harbor,  Lake  Michigan,  and  Root  River,  Wisconsin,  S.  F.  Bainl. 
HudmnUtu  amanu,  n.  a 210 

Cbeaapeake  Bay  and  up  the  Potomac  River. 

Hraofnis,  Agaaa 210 

Bfboptia  SiorerianuM^  G 211 

Marietta,  Ohio,  Profeaaor  Andn^WM;  RuHHt'llville,  Kentucky.  Dr.  Sliuniard. 
Hybopti$  Windum,  n.  s 211 

Blaek  Warrior  River,  Alalwma,  Professor  Winchell. 
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1856.  GiBAKH,  Chablbb— Coutiiioud, 

cuNoerouus,  d. k ...,..„..,.>..,.............  HI 

ainatb,<tm,tUmgatw..G IB 

IHiioKlVBiuidUibuUrlw.  ^H 

CKumlaniimfimduliiidtt,  n.  ■ ■■••■^^^1 

Tiwk  wrt  Inleto  oC  PolaraM  Biver,  l>r.  Ginrd.                                                         T^M 
Clim„loHHU«Jlni,.a.a -  - WM 

jHtim  Rimr,  K.  F.  B>[nl.  *^ 

CliXMConM  UnwHuuf,  H-a tUt 

!Wnii,  North  Cknllu,  J.  T.  Urwbadi:. 
AOmnmi  lefid¥lut,  n.i ■. til 

Hlook  Varrior  River,  AWnna.  ProftiHtir  Wlnebell. 
riarm/nu  argenlalut.  a.  h . HI 

Junes  River,  S.  P.  Hurd. 

CIKJTICHTI1V8,  Buinl. BJ 

CWHlicMkin  »4nttMMi4  O HI 

Tullaw  Creek,  ■  trllnliuy  al  Halionlag.  J.  P.  KlnUod. 
CrraKMMvavMojH.G tU 

llhlo,  Itoflnraquo. 
CmUiMtfcjiilfiitowiiAaiw,  nn 3U 

S«lmn,  N«rth  Cumllin,  J.  T.  LinebMk. 
A'otomU bflHeut,  ii-n ------,..- ,- ^ m 

BlKk  WHTTkir  Bivcr,  AUIhudo.  I'refL'uur  U'iiHhrll. 

87, 

K  OiRARD,  CiiARL£S.  Deacfiptiuna (irHew  8peci«n of  Rejitiles  col]«ct<-i1  liy  UwU. 
8.  ETploring  KipoiHtiou  uiidcr  the  pnmiunuil  uf  Capt.  Churls  Wilktw,  I'.  S. 
y.  Tbinl  I'urt.  Including  tlii'  siktIm  nf  Ophiilians  exotir  to  Kortli  Alnerirak 
ProtxediHga  Aeadani/  Xalnral  .Srienivt  miadctphUl,  is,  1^7,  Ittl-^. 

Sabriaa  UueOata.  linl Ifl 

Babdion  oeeipUal*.  ii- ■ - Ul 

Ndw  UallMMl. 
i^nufroiilkiipruiniu.  ■>' •   - - Ifl 

New  Halluiil, 


>r  Piugotii*- 

8- 

C»ntBria  riaituta,  Gri 


IKIUOPHIH,  n,  g. 


88. 

laiT.  UiitAitii.  (.'MfKLKn.    A  list  nf  tbi'  )''ish<'ai'n]Iec't<<i]  iuCiilifuriiiii  li.vMr.  K.  Siimuvla. 
with  Jiwi-rijitiimHof  tin- Nt'w  Bp«iii-«. 
llontou  Journal  of  XalHral  ^kitmm,  vi,  G3S-t.     I8ST. 
Oatommu  maeidm:  Hnl.,  |d,  iiiv.  Hg,  7 ..,,. 

Tooialm  Kay.  CallruraU. 
Aitiaiut  uotMin'lorw.  Urd..  ■•■.  ctlv,  tl^.  K-S —...........„...,. 

TomilM  Kii.v.  C^nUfunl*. 
JUrrtiuitxtf  noIilVinibvutf,  lirA..  pi.  »K  flsi.l-l 

Tomulm  tl«.v.  f'ulininit*. 
(;<A(>n  ,V™*fm1,  lir.1.,  III.  kH.  IIvi.*~I1. 

TuimOmB.,.'*""'"--"!".  -; 

llmrtmithant ^WlaiHi.  Unl.  |d.  iMi,  l-i, mj 

TdwiIu  Uaj.  (.^UlDinil*.  M 

KJkiti-vtm  mpttiUi.  i>nL.  iJ.  ISil.  fl^  1-4 ■••Mfl 

I  uiu>lt't  !)•>-.  Calinffiite.  ^H 
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89. 

MB7.  GiiAUK  Charlks.  DeeK-riptiouH  of  New  SpwU>H  of  Uei»tili^  i  tillwtiHl  »•>  liic  U. 
S.  Exploring  Expeditiou  uiHltr  lommaml  of  (*a|il.  CUaiU'M  \Vilki»,  I'.  H.  N. 
Fourth  part.  Including  the  HptMitN*  of  Shuiihuh  exotic  (o  Noilli  AuieliiU4. 
^r9fredimf9  Academy  Xatmnd  SckHvtH  rhiUuUlithia,  is,  ia^7,  UCiiH). 

evimitur,  n.  h lU'i 

r«Jw!  IsUudii. 

.n.  « lUfi 

Cape  de  Terdtr  IjilaiMU. 
Cmtjtusx,  n.  g lii/i 

n.  8 .     . .     .  \UH 

X< 

g m 

JTwiini-    mm^^^  n.m im 

m,n .   m 

m 

Gtd m 

♦ .  m 

? m 

♦ ...  m 

I.  *  iy 

A.    .  y/' 


Jt^ 
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1857.  GiRARD,  CHARLK8 — Coutiuiied. 

Ortholannua  muUimaeiUatu*,  Grd 199 

Ortholeemut  FUzroi,  Grd 199 

Ortholctinut  Beofjli,  n.  h 199 

A  mphibolurus  mae%d\fer%ui,  n.  8 199 

Now  South  Wales. 

C  >KI£ODKIHA,  n.  g 199 

Oreodeira  graciHpe*,  n .  h 199 

New  South  Walen. 

90. 

1857.  (riKAiU),  CnAKLES,     Notes  upon  New  Genera  and  New  SpeeieM  of  Marine  and 
Freshwater  Fishes  from  western  North  America. 
PraceedinffH  Ac4ideniy  Natural  Siencett  of  Philadelphuif  ix,  1857,  200-202. 
Poinoxi*  nUidtu,  ii.  h 200 

HouHton  River,  Kentu«^ky. 
(■attiurus  meUmopn,  ii.  « 200 

Texiw. 
Calliurus  diaphantm.  ii.  h 200 

Rio  Blanco,  Texax. 
C'aUiunut  formonu,  ii .  m 200 

ArkanHOM. 
CaUiuru*  mierapt,  ii.  h 200 

Rio  BrazoH,  T(>xuh. 
(^aUiunu  murinus,  ii.  « 200 

TexaH. 
ttryttut  aUndus,  n.  » 200 

Rio  Blanco,  TexaM. 
Bryttut  tignifer,  ii.  » 201 

Rio  Medina,  Texan.                                                                                                         • 
Bryttut  numilis,  n.  h 201 

ArkauHax. 
I'ouiotuf  luna.  ii .  s 201 

Fort  Siielliiiji,  Minnrsotu. 
Litcioprrca  borea,  n.  h 201 

Fort  Sarpi,  Nehrartka. 

( 'HiKoivis,  n.  g 201 

Chirtr^mt  pictun,  (»nl 201 

Vhir(tpiii»  guitatu*,  ( Jrd .     201 

Chiropgi*  coitMtrllafm/.  ( ird 201 

OligoeottuM  nnalitt.  ii .  i* .  . . 201 

MimtiTt'v.  ('aliforiiia. 
(Hujocottuit  fflohicrjuf.  ii .  m   202 

South  FaralloiicN.  Calitoriiia. 

Zaxu»lkpis,  II.  p 202 

ZaniolrpU  latipinnM  n.  h 202 

Fort  StfilariMun.  Pugft  Sound. 
JtlepniaH  ocnlo/(U(cialuti,  u .  h 202 

Fort  Steilai'oom,  Pup't  Sound. 

91. 

IK)H.  (;iKAi:i>,  (-iiAKLK.s.     Ni>t«'s  Upon  vuiioiiK  N«'\v  (M'ticra  and  New  Spe4'ie«of  Fishes 
in  tliu  MuKeinn  of  the  SniithHoniau  Institution,  and  <-«)llected  in  ffUUUM'tiim 
with  the  United  8tate.saud  Mexi<*au  Houndary  Survey,  Maj.  William  Emory, 
('onnnijs.»<ioner. 
l**'ov€i'dingH  Academy  Sntural  Svieiwex  of  Philadvlph'm,  x,  1858,  p.  167-171. 

.t  mblodun  nrglechis,  u.  h Iff7 

Tauiaulipaa. 
Vinltrina  phaloftui,  n.  h , Id? 

IndianoU,  BrazoH,  TexaH. 

Orthopiustis.  u.  i^ 197 

Orthopristis  dupUx^  n.  » , , , , .  |I7 

Indianolaf  BniiKm,  Tex««, 
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1868.  OiKARD^  CUAKL£8 — Coutiuued. 

y  lOiLwns.  n.c 1«7 

yeomania  einarffiniUu$,  Gnl 167 

Ptt^fnmmuM  octatumut^  n.  « 167 

Brazon,  Texas. 

Jf«^  Berlandieri,  n.  s 167 

Indianola,  Brazoii,  TfxiM. 

CkoriHemu$  lanetotatuM,  n.  h 168 

St.  JoHeph'ti  lahmd. 

OHLOSOeOOXBRUS,  n.  g 168 

Ckiorwteomhrua  CaribbcBu*,  ii.  m 168 

St.  Joseph's  Island. 

DouoDON,  n.  g 168 

DoHodimCaroU»iu$,i}TA 168 

DoHodon  apinoms^  Gnl 168 

Cabaxoub,  n.  g 168 

Ckrangua  eBctUetUut,  Grd 168 

Carangug  ehrytot,  Ord 168 

CmrtMffua/aUax,  Grd 168 

CanmffUM  pitquahUf  Grd 168 

CattMffut  Bartholmnai^  Gnl 168 

Carangua  d^enaar,  Grd 168 

CaroHgua/aleatua,  Grd 168 

Carangua  Xiehardi,  Grd 168 

GOBIUXKLLUS,  n.  g 168 

GiAianaUua  laneeoltUtu,  Grd 168 

(hbinuUua  bacalaua^  Gnl 168 

(kUnonMua  amaragdua^  Gnl 168 

OoMoneOtM  hraaUienaia,  Gnl 168 

(hbioneUua  haaUUua,  n.  h 168 

St.  Jost*ph*M  Ittluu<l. 

tiobiua  Ijfrieiu^  n.  s 169 

Bmzos  Santiagu,  IVxom. 

(hbiua  Wurdamanni,  ii.  h 169 

Bmzus  Santiago,  ToxaH. 

Ontnua  co/u/tw,  n.  h 169 

St.  Jom^ph'ri  iMliiiid. 

Oobiiu  gtUoma,  n.  » 169 

Indianola,  TfxaM. 

GOBlOtffJMA.  M.g W9 

OvbioKoma  alepidota,  <  J  nl 169 

(iobioaoma  viridao-paUUifit,  Gnl 169 

tiobiowtna  boMti,  Gnl * 169 

iiobio$otna  mcUatum,  n.  s 169 

Indianola,  Texas. 

BUnniua  mulH/Uia.  u .  s 169 

St.  Joseph'M  Inland. 

Kleotria  tumnulentua,  n.  h 169 

Montli  of  Rio  frraude  del  Norte. 

Opkidion  Jotephi,  n.  s 170 

St.  Joseph's  Island. 

BeUme  tanUator,  n.  ■, 170 

Brasos.  Texas. 

Pimtlodua  vu^jtaa,  u.  s IJO 

Texas. 
/\s0iiia iineolola,  n.  s ^ .---170 

BrownsTilie,  Texas. 

UmimpaniMdaa,  n.n 170 

Indiapola,  Texas. 

lAmia  aemtaiiL,  p.  s J70 

IndianoU,  Toshs. 

An/fpaSOa  lyntiamff,  n.  s 171 

Mouth  of  Kio  Cjraudi)  del  Norte. 

Nbumtejrna,  n.  g 171 

y«— MtrfW  fkiigfmmaLrgiHQU%,  ii.  h 171 

XBOOnWMEK,  B.  g 171 

Mamamfar wmermmiua,  n.  s *•••.•••  ^'^.X 

»"«.  41,  N.  M. 1 
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1858.  (iinAitD.  CiURi.ES,  irith  Spesceb  V.  UMitn.    I'nitpii  States  |  Explorinfi  £xB^H 
■liliun.  I  PitrluK  the  .veum  |  tSUi.  IK)!1,  1K4I),  1841,  IS42.  |  Under  Uw  ciunuiuid      I 
••f  Chiirlca  Wilkm.  U.  H.  N.  Vol.  XX.  |  —  |  llrrpctulotiy.  |  Preiiuml  uinlor 
Ui.'H<i|.eriulHiinloiiiy<.f  |S.  (■.  I{:iiril.  |  Witliiifuli.i  Atln*.  |  —  |  PliUa<iel|ilii«: 
I  PriDtixl  bj-  C.  ShiTiuau  &  Sou,  [  MM.    Uu.     pp.  (4),  v-ii,  493. 

Tlila  book  wu  Dot  vtIUpd  by  Proreunr  Biird,  vho  uaurM  me  Ibat  tia  dU  nol  laui-)i  pro 
In  It.  Tbx  linnk  vu  itune  eotirrly  by  Dr.  Cbarlui  GiiMnl,  bnt  Ihrougb  •omc  In-lintnJIly 
liii  uauiP  WHS  Dot  aUow«d  touppBU-ol]  Iho  IlUe  pige  by  tlie  naval  BntboriUni  tidiugtlM' 
niaUnr  lucbitrt[ii.  who  tnalaliHl  la  pnbliiibine  'bi'  book  iindHTthciunieaf  Ptnfxwrr  lUlnl.  tu 
Khuni  Um  orieiiuil  oontract  w»  giren  unl.  Tbv  nutter  i*  eiplBionl  fiiUy  In  tlir  Intnulnv 
rloa,  whioh  Uqnolod  entire: 

"l!m»IircTtox.—Tbe  Joint  ConiDiidn- of  tbr  library  of  Codjoth  enlvrrd  into  ui  Fue>Cr- 
nipDt  with  tlie  niHli^ivl£Deil.  in  ISAT..  to  pn'piuv  tbo  Report  upon  tbo  llerpetoJof^cAt  rQlifr- 
tluna  luuile  liytiie  United  Slalos  Esploring  Expedition,  Finding  that olhrrdutioi  wuilld 
InlxHrriMnltii  tliepraperperfonnueeorthe  work,  be  WMpennittied  towuHH'kilf- I>r.l}itwd 
wllli  Uim  In  lt>  raecndon.  by  wliom  thedeleiminitiouanddeeeriptinnchaTnlnruinAdr.  tbe 
dniiingn  oTrrlnoked.  and  tlie  wiirk  carried  IhTODgb  tboprau.  S.  P.  Haiui.  WanUnglioi, 
May,  1M8.    (p.  Til.)- 

ABEHX*r^1kni>vn.iiD]y  IWcopieaoftbeuTeportAvore  ]mblliibedlij- the  GDVpmiiiftiitt*  bile 

rEtlual  iitpeniw.    In  aceonlinire  vith  tbiamlingM  Hpcoial  edition  of  IbiHTeiio>tWB*publiftli«d 
liy  Ginrd  with  the  foUowing  title: 

lem.  UmAiD,  CiUBLn.  Uuited8latM|ETplaringKxpeditI<in.  |I>nringilH>y«in|  Mt, 
HOD,  IS40,  IMl.  IMS.  i  Under  the  iwDiBwnd  of  |  Cbarica  Wlikc*.  U.  S,  K.\  Vul.XX.]  Hrr- 
petolngy,  |  By  Chat^n  Girard,  [  Diictar  in  Mvdjidne  aud  Surgury,  j  t^arrHponitltlgMfifiWrr/ 
Ibe  BoirtoD  i  SorietyofKatnralllMtoiyi  the  4rad«iiyorKatniaIScieni«arPhIlit>tel]>bli:  I 
tbnLyruRnicifKatnnilBlilaryiirNewXDrkitlieKlllotSDclutyaft  XalunlBlMarynfOhuliw- 
lun.  SoatbCatiriiiia;  t  the  Cdifumla  Aeadnny  |  of  NMnial  sidraiva,  San  Flancliru!  tin  "B» 
rfrt«Hnlnttiijiiit|d»iS<-irnn«Katai«n»/'l)H>"Katarfuni.'tHiDdeGrwiU-l  arbafl  In  Sartcb : 
■nit  Iho  "SwieM  ilet  Scboim )  Xatamlliwde  XMirhatd  lSiH>M>iUiul),"Fle..  {  wtih  ahlia 
ntlaa.  |  PbUaiMphin ,  |  J.  B.  UppiorMt  Jc  Co.  |  IS&a.  t  «tu. '  pp.  i-iHl.  1-4M,  pU.  Uuxll. 

eevcral  aOdilioual  pUttw  wen  Included  In  tbn  atlaa  to  this  edition, 
llrdnrl.  lUTKArBiA. 

TriliiiB  I.  Batucbia  moLmjk a 

■,  TrvRiatodelia J 


■uiily  HaI.*>iaicuiuIiA 

Tabicha.  liny. 


Faniiljr  1' 

.\N*ii-<K  lUrd. 

AmMtt.  tMguhrit.  Bikird.  I>l.l.aKa.M-S.  . 


'J 


lluiuiia.  (iltnrd 

INarovT^  llarbar,  ISigM  Sound  (Oi<-i:"i' 

Xlmounniit.  laoh... 

Hy*™*""  tnttnm,  Orf.,  pj.  I.<gii.»-i: 

TMImall.   lUTSjIcaU  AXVBA 

F««n]i  lUnnJL 

Aliilnlia. 

ltA.<>t   I.Inn     .  - - 

KmutMnn.  a*t].  pLtLflgKl^l, 

(-olnmhla  Mtpt,  Itncaa. 
Ban*  rrrtina.  B.  A  <t..  td-ILflpLl*-!" 

Raiui  riraKMHt.  B.  &  U.  pL  a  ar>.  Ut^l 

ft««  f.aWlt4M.  Itlnn.  ]4  It.  •ei.T-U 
blond  at  MmIui*. 
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1858.  GiRARO,  Charles,  tpith  Spexcer  F.  Baird — Continued. 

Leptodacttlus,  FitE 28 

Leptodaetyhts  oeeUahu,  Grd.,  pi.  iii.  figs.  1-6 29 

Rio  de  Janeiro,  BrazU. 
Leptodaetyhu  ealiginoius,  6rd 31 

CTSnONATHUB,  Wagl 33 

CyHigntUhtu  nebulonu,  Grd..  pi.  iii,  figH.  19-23. 

YalporaiiM),  Chile. 
Cy$tiffHathtiM  panfidus,  Gnl.,  pi.  iii,  fign.  34-38 35 

Rio  (le  Janeiro,  Brazil. 

PUCUBODBMA,  T»ch 37 

Plewrodema  hibroni,  Tsch.,  pi.  iv,  figa.  33-38 38 

Vaiparaiao,  Chile. 

Pf0«rod«ma«20^n#,  Bell, pi. iv, fig. 28-32.  ...? 40 

Yalpaiaiflo,  Chile. 

Waoubsia,  Girard 42 

WOfQleria  peroni,  Grd.,  pi.  iii,  figs.  29-33. 
Sontheastem  Australia. 

RAinDBLLA,  Girard 44 

RanideUa  tignifera,  (ird..  pi.  iii,  flgd.  39-43. 
Aimtralia. 

FamUy  Htlid.« 47 

Ranoidka,  Tfich. 

Ranoidta  resplendetis,  Grd..  pi.  iii,  ftg».  7-12 48 

WooUongong,  Illawara,  New  South  WaleH. 

JSanoulea/avo-vindw,  Grd 50 

WooUongong,  Illawara,  New  South  WaleM. 

Htlabaica,  Tech 52 

Hylarana  fnindaneiutit,  Grd. 
Caldera,  Mindanao. 

HALOPHnjk,  Girard fA 

Haiophila  heron,  Grd..  pi.  iv,  figH.  1-6 55 

Fec^ee  Islands. 

Haiophila  viHentii,  Gn!.,  pi.  iv,  figH.  7-11 57 

Sebnkea,  Fe^ee  Islands. 

Haiophila  dor9uali$,  Grd.,  pi.  iv.  flgH.  12-10 58 

Fe<\)ee  Islands. 

Htla.  Laur 59 

Upla  regiUa,  B.  Si,  G.,  pi.  iii,  figs.  13-lH 60 

Pug(>t  Sound. 

Hyla  cyanea,  Schleg 62 

Hylodiw,  Fitz. 

Hylodes parvus,  (li-d..  pi.  iii,  fljfH.  24-2h 63 

Rio  de  Janeiro,  Brazil. 

Elosia,  Tsch 64 

EUma  fuuuta,  Tsch.,  pi.  iv,  figs.  39-4.'i 65 

Rio  de  Janeiro,  Brazil. 

EUma  bt^fonium,  Grd.,  pi.  iv,  figs.  2:i-27 66 

Rio  de  Janeiro,  Brazil. 

EUma  vomerina,  Grd.,  pi.  iv,  flgn.  17-22 69 

Rio  de  Janeiro,  Brazil. 

Family  BuroNiD^ 71 

Khixodkrma,  Pum.  Sc  Bibr. 

Shinoderma  tignifera.  (Jnl 72 

Rio  de  Janeiro,  Brazil. 

Buro,  Laur 74 

Bufo  boreas,  B.  &,  (i..  pi.  vi,  figs.  4-9. 
Puget  Sound,  Oregon. 

Bt^fo  Columbienmt,  B.  &.  G..  pi.  v,  fig«.  4-9 77 

Columbia  River,  Oregon. 

Bufo  fnarintu,  Schu..  pi.  vi,  flgw.  1-3 HO 

Rio  do  Janeiro,  Brazil. 

Bmfo  graeUis,  Grd.,  pi.  vi,  flgM.  16-21 H3 

Rio  de  Janeiro,  Bnizil. 

Bi^fo luf/tibronu,  Grd., pi.  vi,  tigs,  lo-lfi   h5 

Valparaiso,  Chile. 
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1856.  GiKARD,  Charles — Continued. 

Moxo*tomavieloruje,ik,B 171 

With  the  preceding. 
MooBottoma  CampbeUiy  n.s 172 

Live  Oak  Creek,  TexAA,  Dr.  Keniiorly;  Devil'M  River,  Toxa».  J.  II.  Clark. 

Pttchobtomus,  AgaBA 172 

Ptychoitomus  eongettiM,  G 172 

Rio  Sftlado,  Texa».  J.  H.  Clark. 
Ptyehontomus  albiduM,  n. « 172 

Rio  San  Juan  (New  Leon).  I.ieiit.  1>.  N.  Coiirli. 
PtyehoHomus  Haydeni,  n.  h 1?2 

VollowHtone  River.  Dr.  HavUt^u. 

MlNOMl^H,  n.  K   173 

Minomus  inngitis,  G 17? 

Rio  San  Pe<lro.  tributary  t»f  tin*  (JIIh. 
Mitwmu9  plebeixts,  ( l 173 

Rio  Mimbri^,  Lake  <tU7.uuni.  Mt'xirn. 
Miiwmui  Clarki,  (; 173 

Rio  SantA  Cruz. 
AcoMUS,  n.  g. 
Aeomiw  forgteriaiitis,  < » 173 

BritiMh  North  Amerira. 
Aeomus  aurora,  Cr 173 

Lake  Superior,  Aga-Hniz. 
Aeomus  latipinnis 173 

Rio  San  Pedro,  tributary  of  tho  (rila. 
Aeomut  Ouzmanientia.  n.  a 174 

JanoH  River,  emptying  in  Lake  (iuzman,  Dr.  Kennerly. 
AcmnuM  generorut,  n.  h 174 

('ott-onwoml  Creek,  an  affluent  of  (ireat  Salt  Lakeof  Ttab.  Lieutenant  l^'ekwitb. 
Aeomus  griseus,  n. s 174 

Sweetwater  fork  of  Platte  River.  J.  S.  Bnwman. 
Aeomus  lastarius,  n.  h 174 

Milk  River,  Dr.  Suekley. 

Catomtomus.  Linn 174 

Catotifomtuf  oendentali*,  A  vers 174 

San  FranciHCo.  California,  l>r.  Ni-wbcrry. 
Catontoviu*  labiatmf.  Avers 17.'» 

Klamath  Lak4>,  ()re^<ui.  I>r-.  N't-wUerrv. 
(^ntoatoinun  inacrffrhUun.  u.  s 17.'» 

Astoria,  Lientmant  Tinwhri*!]^*'. 
f'atontmnmt  Surlli.  i\.s IT.'i 

Milk  River.  Dr.  SiukW-y. 
Catottoinuit  Hcrnardini,  n.  s 17ri 

'Upp<»r  water.s  of  the  Ivi«»  Ihia«|ui.  Mtxiru. 

Choxdrostomi 175 

C.VMPOST().\L\.  A«ass 17«J 

Cainpoutoma  annnialuitt,  Agass 176 

CampoUoma  oniatum,  u.H .       .  17G 

Chihuahua  Kivrr,  .John  Potts. 
('anipontoufn  fonnoictduni.  Xi.s    Md 

Rio  Sahinal.  Trxas,  Dr.  Kmuerly. 
CamjwufotiKi  natmtuui,  u.  s. 

CadiMi'ita  ami  Mouter«*y  ( Ni-w  L<'(»nK  Lirutenaiit  Couch. 

DioNDA.  n.  i: 1 7»i 

Dionda  itpUcojta,  n.  s 177 

Rio  PeroH,  Capt-.Tohu  I'opr:  (;aiuan<he  S|»rin^.  .1.  H.  Clark. 
Diomia  xerena,  w.s 177 

Rio  Sahinal,  Texa.s,  Dr.  Kennerly. 
I>ionda  Texetntin,  i\.H. . .    .. 177 

Rio  Nueies.  Texas.  J.  H.  Clark. 
Dionda  papalis,  n.  s 1 7.<< 

Delaware  Creek,  tributary  of  Rio  PeeoH.  Tcxa.s.  Captain  Pop««. 
Dionda  argentosa,  n.» 178 

San  Felipe  Creek,  and  Dovil's  River  (Rio  Grande),  John  H.  Clark. 
Dionda  ehrysitis^  n.  h 178 

Live  Oak  Creek,  Texa.s,  J(dm  H.  Clark. 
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IH58.  GiRABD.  Charles,  with  Spexckr  F.  Baiki>— CuntimuMl. 

EtTiBXlA,  B.  &G 147 

KuUmia  if^emalit,  B.  &  (;.,  pi.  xiv.  Hjim.  11-16 14« 

Sacnuii«nt4>  Kivor,  California. 

KuUxnia  Piekeringi,  B.  ^  G.,  pi.  xiii.  flgM.  14-20 150 

Paget  Sound,  Oregon. 

KtUcmialeptoeephaia,  B.  &  G..  pi.  xili,  figs.  7-13 151 

Puget  Sound.  Oregon. 

EuUmia  ordincidet.  B.  &  Cr.pl.xiv.flgs.  1-4 153 

California. 

Eutemia  vagramt,  B.  Sc  <i.,  pi.  xiv,  ftgH.  5-10 154 

Puget  Sound.  Oregon. 

Cantoria,  Giranl 156 

Cantoria  violaeea,  Grd.,  pi.  xi,  tigH.  7-10. 
Singapttro. 

Lygophit  merremi^  Wagl..  pi.  xi.  figs.  1-6 ISO 

Kio  de  Janeiro,  Brazil. 

J>romieut  Temminekii^  Duni.  6c  Bibr 161 

Falparaioo,  Chile. 

LygcphU  tUgaru,  Tiich 163 

San  Lorenzo.  Pern. 

Amphietma  rhodomeUu,  Duni.  &  Bibr 165 

Singapore. 

Htnodtm  aneortu.  Gnl ,,,  167 

Manilla. 

Erythrolampnu  venutinrimun.  Hole 169 

Uio  de  Janeiro.  Brazil. 

Ckbbbrus,  Cuv 170 

Certtenu  boa/ormis,  Duni.  6c  Bihr.,  pi.  viii,  flgH.  8-11. 
Ryan's  Hill,  near  Singapore. 

Tachtmbnis,  Wiegm 173 

Tachymenit  ehUeruit,  Gnl. 
ValparaiHO,  Chili. 

DOUOPBIS,  Girard 175 

DoUophUJlavieept,  < Jrd.,  pi.  x.  flgn.  I  -,'» 176 

Singapore. 

P§eudelap9  ptammophU,  Grd 178 

Sydney,  Australia. 

Platubcb,  Latr 180 

PUUur%u$laHcaudatri»,  Wai:!. 
FUi  IslandH. 

PUUuruaeol\tbr\mi$,  Wagl 183 

Fecjee  and  Tonga  InlamlH. 

PELAMY8,  Dand 184 

Pelamyt  Meolor,  Hand 185 

Pomotn  or  Society  IhUuhIh. 

CB0TALU8,  Linn 187 

Crotalui  luei/fr,  B.  6c  G..  pi.  xv,  flg»i.  1-6. 
Western  coast  of  Uniteil  Stat«>8. 

Order  III.  Sauria 1»3 

Family  VaraXIDAS 194 

HTDR06ArRU8,  Wagl 1»5 

Hjfdrotaurut  variut,  (tray 196 

Near  Sydney,  Australia. 

Family  LACKRTiDJie 197 

Subfamily  Ccelodontes 1 W 

Lackrta,  Linn. 

lAuerta  maderemU,  Fit/.,  pi.  xxi%',  tlgx.  1-H 200 

Island  of  H adeint. 

Sobfamily  Plbodontbs 201 

Tbixs,  Merr. 

IWnj  toywiflfto,  SchinjB.,  pi.  xviii.  flgH.  1-7  202 

Kio  de  Janeiro.  Brazil. 

FniUy  ZomnuDjB 20« 

KiAAiiA,  aray 205 

JUfmrim/ornMa,  B.  &  G.,  pi.  xxlii.  figs,  lo  17 206 

17|ip0r  CRllfomia. 


> 


nrt.LKTix  Ji,  i:nitki»  statks  nattoval  MrsEim. 

lAitD.  C1IARI.K8.  witfc  Spesil-kb  P.  Baoid — Coutinneil. 

Ullfana  Kiiieir»u4a,  B,  &G..  pi,  niii,  Out.  I-V 

Fpiwr  (^MUfornlB. 
Klgariaffnuuti;  B.  Ii.  ().,  pi.  nil,  llftii.  1^> 


H^ria jirinclpU.  B.  &a..  pi.  i 


I,  flS".  » 


CKPBAWlPKl,rui.  MlUl , 

(itpMapfUit  teaUgft,  Oni)- 

Kki  dc  Janeiro,  Bradl. 

Punlly  BoiHciu^s 

SulltUuily  (H-HIUPHTUAUll. , 

CKrpTOM.BFIIARl'B,  WiusDl. 

(Viv'sMfP'Mnu  pld(rtDei;p*HtiM,  Unl.,  pi.  mrl,  flffi.  ITJU.  - . 


Subfiunlly  itAtTROPBTHAIJll  . . 


Opkiuiiks.  Wsgl .. 


lo  JuDPira,  Urull. 


TiKjua  fVn'ni,  Gray, 


Kuiirfpit  tcHUHiu,  (Int.,  pi.  i 


OpdaduM  figai,  Orw/y. .  ■ 


Ctcloddta,  GInml. . . 
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.868.  GiRARD,  Charles,  with  Spencer  F.  Baird— Coutiuiied. 

Family  Gkkkotidm 272 

Gbhtra,  Gray 272 

(iehyra  Oeeaniea,  Gray 273 

Navij^tor  iBlandii  and  Tabeiti. 

(iehyra  vorax,  G  rd 274 

Fe^eo  and  Raruka. 

Pkbopus,  Wiegm 277 

Peroptts  mutilatus,  Wicgni. 
Balabac  Pawiago,  Philippine  Archipoligo. 

Peroptu  neglectuM,  Gnl 278 

Rio  do  Janeiro,  Brazil. 

Bactyloprbus,  Fitz 279 

Daeiylopertu  imtiUiing,  Gnl 280 

Oahii  and  Kanai,  Sandwich  lAlandfl. 

CB068URU8,  Wagl 281 

Croasurus  platyurtu,  Grd. 
East  IndioR. 

Hrmidacitlus,  Cuv 282 

Hemidactylus  iiuzbuia,  Cuv.,  pi.  xxv.flgs.  9-lC 283 

Rio  de  Janeiro,  Brazil. 

Hemidactyhu  eyanodactylui,  Grd.,  pi.  xxv,fig8.  17-24 284 

Port  Praya,  San  Jago,  Cape  Verde  lMland8. 

DOBTURA,  Gray 285 

Doryura  vtUpecula,  Grd.,  pi.  xxiv,  flgH.  17-24 286 

Sandwiefa  lalanda. 

ASCALABOTIB,  Cuv 288 

Atcalabotes  Delalandii,  Fitz.,  pi.  xxv,  figH.  1-8 289 

Ran  Jago,  Cape  de  Verde  iRlands. 

(r KKKO,  Lanr 290 

Gekko  Indietu,  Grd.,  pi.  xvi,  figs.  9-16. 

Island  in  Balabac  Strait,  near  China  Sea8. 
Oekko  fwmarehut,  G  ray 292 

Singapore. 

HOPLODACTYLUS,  FitZ 293 

Hoplodaetyhu  pomarri,  Grd.,  pi.  XAiii,  figs.  10-16 294 

Bay  of  lalands,  Brazil. 

Dn»LODACTYLU8,  Gray 296 

Diplodactylut  vittatut,  Gray,  pi.  xxiv,  tigs.  9-16 1»97 

Southeaatem  AuHtralia. 

DiPLODACTYLUS,   FitZ 299 

DipU>daetylu4 phaeophorus,  Tsch.,  \A.  xxv,  figs.  25-32 300 

AmancaeH  Mountains,  Peru. 

Phtllubus,  Cuv 302 

PhyUurus  platunu,  Cuv 303 

Southeast  Australia. 

(f ONIODACTYLU8,  Kuhl 304 

Ooniodaetyltu  inarmoratus,  Kuhl. 
Mangsi  Island,  Philippine  group. 

Hetrbonota,  Gray 305 

Hetenmota  pelagiea,  Grd.,  pi.  xxiv,  flgn.  25-32 .306 

Feejee  and  Navigator  iHlnndH. 

Naultinuh,  Gray :M)8 

NauUintu punetatu*,  Gray,  ]A.  xvi,  figH.  17-26 :H)9 

Bay  of  Islands,  New  Zealand. 

Family  louAlflDiK 312 

Subfamily  Plrubodontb8 * 313 

MiCBOLOPHUS,  Diim.  &  Bihr. 

Mierolophus  Peruvianug,  Gray 3U 

Peru. 

Taraouira,  Gray 317 

Tttraguira  torquata.  Gray 318 

Rio  de  Janeiro,  Brazil. 

Saccodbira,  Girard :{22 

SaecodHra  amaiUHma,  Girard,  pi.  xxviii,  figs.  1-8 323 

Lower  Cordilleraa,  below  Obr^illo,  near  Tanga,  Republic  of  Peru. 
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185«.  OiUAKD,  Chaklks,  with  SrENCKR  F.  BAiRi>—t'on tinned. 

Pboctotretus,  Dum.  &  Bibr 3:!6 

Pboctotrktus  (Dnm.  &  Bibr.),  Grd 329 

Proetotrettu  tplendidtu,  Grtl.,  pi.  xvii,  Hgn.  1-7. 
BaukH  of  Rio  Negro,  in  Patafi^nia. 

I*roctotretu» peetifuUus,  Dnm.  &  Bibr 333 

Chili*. 

LiouEMUK,  Wiegm :W4 

Liolannu*  nitidu^,  Gravpnh.,  )»].  xxvii.  Ajth.  17-2-4. 
Valparaiso,  Chile 

LiODEiRA  (Bnin.  &  Bibr.),  Fitz 339 

Liodeira  chilennt  (Dum.  &  Bibr.).  iin\ Uii 

Chile. 

Ptychodeira  (Dnm.  &  Bibr.),  Fita. 
Piyehodeira  graeUi*.  C.rd..  pi.  xvii.  fign.  22-2« Ml 

Coast  of  Patagonia. 
Ptychodeira /emorata,  (i nl 344 

Talparaiso,  Chile. 
Ptychodeira  Stantoni,  (inl .147 

Santiago,  Chile. 
Ptychodeira  eyanogaster,  Grd. 

Chile. 
Ptychodeira  intermedia,  Gnl 348 

Republic  of  Chile. 
Ptychodeira  mo9aica,  Gnl 349 

Repnblie  of  Chile. 

Rh^tidodeira,  Girard. 
RhyHdodeira  Kingi,  (?rd S.'iO 

Port  Desir6,  I'atagoiiia. 
Jihytidodeira  MageUaniea,  Gnl 3.51 

Port  l>esir6,  Patagonia;   Peoket  Harlnir,  Strait  of  Magellan. 
Jihytidodeira  hibroni,  Gnl 352 

Port  I)esir6,  Patagonia. 
Rhytidodfira  Wie.ffmainii.  Gnl Xi2 

Ucpiihlic  of  Chile. 
Rhytidodeira  nigromaculatn .  (Jnl .l.'in 

Kepnhlir  of  Chile. 
Rhytidmleira   orticfphaltt,  {\n\.,  pi.  xxviii.  tiuf*.  '2f\-'.V.\. 

(•onlilb'TOH,  altitiuh*  of  H.iHM)  fiMt. 

Kt'UK.MUH,  Giranl  S.'i? 

KvlcemM*  tenuin,  Gnl.,  ]>1.  xxviii.  H<;s.  9-lfi  XV 

Valparai«<»,  Chile. 
EvlaemuH  Danrini,  Gnl..  \A.  xvii.  t1«;H.  8-14 :W1 

Coa.Ht  of  Patngonin. 
KulfPrn %i» piftuf,  (Jnl .164 

Kepiihlir  of  Chile. 
Evlo'm  us  fitzinfffri.  G  nl 3(»5 

Kepuhlio  of  Chih". 
KuttmnuH  ajjfini*.  (Jnl 166 

l*«)rt  l)e.Hir6  anil  .^santa  Cni/..  Pata<;onia. 
Fvlfpinv*  ftigniffr,  ( Jnl  166 

Kepiihlic  of  (!bil«'. 
'Kulfri)nnf  vtnmhtuM.  (Jnl ^67 

K4'pnl)li<-  of  IN'ni. 

( iUTlu  n..*:Mrs.  ( J  irarJ 16rt 

Orthnlti  uni»  IleiujUl,  Gnl..  \>l.  xvii.  \\\is.  I.'i  "JI :t69 

On  roast  of  Patagonia. 

Orthithftnvg  inuUitnarnUitim.  (Jnl ;{72 

U«'|Milili(>  of  ('hilt'. 

Ortholiftnu*  Fitzroii.  (Jnl :*71 

Itahiu  Blanoa  and  Hio  Negro.  Patagonia:  Maldonado.  nisir  month  of  Kio 
1^4  Plata. 

HRACHYLOPHV8,  CJOV. 

Rrachylophug/aseiatus,  ( 'uv.,  pi.  xviii,  figs.  8-U 374 

Tonj;atnlKio  and  Keejeo  Islands. 


PUBLICATIONS    OF    C:IIARLKS    GIRARD,  M.  T).  57 

^.    <^1UARJ>,  ClIARLEfl,  iCith  SrENCEK  F.  lUlRI) — C*OIltillH<Ml. 

ScBLoroRUB,  Wipgin 3T7 

Seeloportts  und^Uattu,  Wiej^ii,  pi.  xix,  UgH.  15-21 379 

Betwo^n  MiMiiHiii)>)»i  VaUcy  and  Atlantic  Oceau,  Now  Jfr»ey.  and  Gulf 
of  Mcxii'o. 

Sedopanu  oceidentali*.  H.  Sc  Ct.,  pi.  xix,  fiRH.  8-14 383 

California  and  (>n>goii,  went  of  R4N*ky  MountainM. 

SeHoporru/rontaliM,  B.  A:  ti..  pi.  xix.  figs.  1-7 384 

Paget  Sound,  Oregon. 

SedoporuM graeilU.  B.  &  (I.,  pi.  xx.  figs.  1-9 386 

Oregon. 

Phrtnoaoma.  Wicgni 389 

Tapaya,  Cuv 394 

Tapaya  orbietUarit,  Cuv. 
Valley  of  Mexico. 

Tapaya  Uemanden,  Grd 396 

New  Mexico. 

Tapaya  ornatUtima,  Grd 896 

Mountain  region  of  New  Mexico. 

Tapaya  brevirottrit,  Grd 397 

Plaina  of  Kanaaa  and  Nebraska. 
Tapaya  Douglaui^  Grd.,  pi.  xxi,  figs.  1-5. 
Mountain  region  of  Oregon. 

BATRACH060MA,  Fitz 400 

Btiiraehotoma  coronatum,  Fitz.,  pi.  xx,  figs.  10-13. 
Upper  Califomia. 

Phbtnoboma  (Wiegm.),  Grd 402 

PhrynoMoma  conitifum,  Gray,  pi.  xxi,  figs.  6-9 403 

Southwestern  States  of  the  Union. 

Phrynosama  regtUe,  Grd 406 

Valleys  of  ZuSi  and  Colorado  Kivcrs. 

PouOfiAURlTS,  Grd 407 

J)olio$atirus  MeCaOi,  Gnl 406 

Deserts  of  Gila  and  Colorado  Rivers. 

I>oUo§auru»  platyrhinot,  Grd 409 

Valley  of  Great  Salt  Lake  of  rtali. 

DoUoaauru*  modettui,  Gnl 409 

Valley  of  Rio  Grande  del  Nortr. 

Subfamily  Acrodonte8 410 

Broxchocbla,  Kanp 411 

Bronehoeela  erittateUa,  Kaii]). 
Singapore. 

AMPHIBOLmUH,  WagI 413 

Amphiboiunis  muricatus,  Wagl 414 

New  South  Wales,  Australia. 

A  mphibolurus  maetU\ferttif,  Gnl 417 

New  South  "Wales,  Australiu. 

Obxodeika,  Glrard 419 

Oreodeira  graeiiipfM,  Gnl 420 

New  South  Wales,  AuMlraliu. 

Onler  FV.  Chelonia 425 

Suborder  I.  Chblonii 427 

Family  Cheldxid^  Bonap 429 

THALAffiOTHRLTR,  Fitx. 

nalastoehelyM  e&rtieata,  ( inl..  ]»1.  x x  ix 431 

Madeira. 

Lrpidothrlth,  Fitz 434 

I/fpidoehelyM  oUvaera,  Fit  /. - 435 

Chinese  Seas. 
Ltpidochelyt  JhutumWri,  Jlnl 437 

Coast  of  Malalmr. 
Remarks  on  Chelonia  vergata.  Sclin. 

CA»nTA.Merr «8 

CareUaimbrieata^'ilLeTT 440 

Atlantic  Ocean,  West  Indies  especially. 
CarHta  iqttamoMi,  Gnl..  pi.  xxx,  figs.  1-7 442 

Hooloo  Heaa  and  Indian  Ocean. 


I.I.KTIN    41,   IMTlCli    KTATKS   NATIDNAl.    Ml.tEi: 
CiiAiti.F:s,  trilh  SrExxxn  P.  Bamid — Coutioiied. 

I'.irtltamtlrala.CrU,,  pl.nt,  Hpi.  g-i;i , 

I'uvitv  Iiliuula. 

KucHKLVB,  ninrd 

KuaM^t  niaaiitmt,  (Inl.,  pi.  xal,  (jgn.  It- II 

MmigHi  IhIiuiiIh,  I'lilDppluH  ArFhiiirlBipi. 
Kaiiwrhi  iiu  tlu-  evuiui  ll«)h>hnt}>a  uf  Jnuluac. 

UM«f>uittrtdu>.'r«ua.  liMcihliW - 

Wmt  iDdln. 

■I  of 
CMafifaMarnnnUa,  Unin.  &  Itllir..  pi.  iitMtjn.  S-T-.- - 

AUaotio  Oreu. 
t^iiaitia.fiirmiim,  Onl.,  ii!.  xiil.  Ilj».  1-* , 

Kwjn  TbImuU. 
CM<mlaOmiU.an\..vl.jxa.ilg.» 

Bimilim  lalinil,  PmnnDlti  email i  '^lilUudKbnflO;  BsmIiUbA. 

SullorilCT  II.  THHTOMKATA - 

Family  llTintAsriui» .„ 

Family  KwyDins ., - 

Sabflunlly  ClJIlUITDIDs ...a.>.. 

ACnNKiiv!!,  A  gum. 

AeHnmivi  MomunMa  (Ag.),  (inL,  pi.  xixll .—,.... 

Pugt'l  Smiuil  (OmKua)  I  HMinuwnlu  Rlnv  <U«lilb(ntU< 
amily  TBDmHiiiiiJC  — — - 

thy  »f  UlumtK.  Hrw  IMuid. 

94. 

liRAJtn,  C'liARLF-s.  TuitoilStaleaftnil  Utiiriiu  |  Bon ndary  Survey  |  under  tl 
or<U-r  ..f  I  Li..iiI.C<iI.  W.  H.  Emiirj,  |  Major  Kirni  CavHlry,  atiil  tlnitod  Sta 
CainuiiaaiuDer.  |  IchtLyoluf^  |  iiftbu  Bouiidary,  |  By  |  Cbarlca  Girard.M.  1 
Stiport  of  Ike  t'nilnl  .Statm  oiu(  MuHmn  Bonndarg  SHrtvy.  ii.  1-77.     18SB. 


DIaiiUUi  murttuU,  (tnl.,  iil.  I 

(UHunu  brnmOw,  Gnl.,  pi.  Iv,  Ag*.  1-1 
fuiiialur  qHKiiwiu,  H.&  Ii..  pLIv.  flgB.  '■  f 
Pomilit  Ifmi.  U.  &  r...  pi.  It.  flg>.  1-4     . 
/•UHoturtTUildUH.  B.  &a..  pi.  Ill,  tlx"-l-" 
ttuMNj/dlbU,  B.&('..pl.ll,eK».  lt-8;  pi.  111. 


B.a  «(s„pi.THi,fi)p..io-w, 

fMw<linU*v>hpi<loi,r.nl.,pt.vlll.llK».l«-lT 


maiilhu  OnimiwHicK.  Klchan 
rXoMhu  nnUu,  Holhc 


t.  anL.i<i,T.ajcK(-iii 

;Hr.»V«I..pl.Tll 
JvJiniiu  (MrOHiK  t>rd..pl.  viU,  Bip.  l-«. 
Ovmortiimi.  tilnnl 


..llB»r. 
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89. 

1857.  GiKARD;  CIIARLK8.  DeacriptioiiH  of  New  Species  of  Reptilt'M  (collected  by  the  U. 
S.  Exploring  Expedition  nnder  conimand  of  Caj»t.  Cliarlfs  WilkcM,  U.  8.  N. 
Fourth  part.  Inchidinj?  the  HptM'ieH  of  SanriauB  exotica  to  North  America. 
Proceedings  Academy  Xatnral  ScienctH  Philadelphia,  ix,  1857,  195-99. 

8cixcro-«. 

CryptoHephartu  eximiu*,  ii.  h 105 

Feejee  iHlauiU. 
Euprepia  venusttu,  n.  m 1U5 

Cape  de  Yerdu  iKlaiulH. 

Cyclodina,  n.  g 196 

Oydodina  cenea,  n.  8 196 

New  Zealand. 

HOMBBOXIA,  n.  g 196 

Hvtnhronia  undo$a,  n.  h 196 

Jiem  Zealand. 
J7om^r(mia/a«eM>IarMr,  ii.  m 196 

New  Zealand. 

OUQoeoMA,  n.  g 196 

OUgomnna  ZOandiea,  Gnl 196 

New  Zealand. 
JApinia  wUeanta,  n.  n 196 

Caldeva  on  MindanHo. 

LTOOeOMKLLA,  n.  g 196 

L^goiomdla  €Bttuo»a,  n.  » 196 

New  Zealand. 

Smoa,  n.  g 197 

Emoa  nigriia,  n.  ». 
^  Navigator  IslandM. 

Gkkkottojs 197 

Oehyra  vorax,  n.  8 197 

Feejee  Islandn. 
Peropua  negleetus,  n.  b 197 

Rio  de  Janeiro. 
Daetyiopenu  ituulentit,  ii.  h 197 

Sandwich  Islands. 
Doiyura  vulpeeula,  n.  h 197 

Sandwich  IslaiidH. 
HoplodaetyhtM pomari,  n.  h 107 

New  Zealand. 
Heteronata pelagica,  n.« 197 

Fecifee  and  Navigator  iHlandn. 

lOCANIDJE •. 197 

Saocodkira,  n.  g 197 

Saccodeira  omatittima,  n.  m 198 

Obr^jillo  and  Yauga,  IVni. 
Proetotrehu  9pUndidu»,  n.  » 198 

Patagonia. 

Rhytidodkira.  n.  g 198 

Rkytidodeira  Kingi,  Gnl 198 

Kkytidodeira  magrUanieus,  ( inl 198 

RhyHdodeira  Wfrronf.  Gnl 198 

Rkytidodeira  Wiegmanni,  Gnl 198 

Rkytid4HUira  nigromactUata.  Gnl 198 

lUiyHdodeira  oxycephala,  (Jnl 198 

EUUKMCB,  n.  g 198 

EuUgmut  tenuis,  Grd 198 

Evktmut  Darteini,  Grd 198 

Euknnu*  pietfis,  Grd 198 

Evkemut  Jitzingeri,  Gnl 198 

KuktMut  aign^er,  {i\-i\ 198 

EuUBmus  aJlniM,  Gnl 198 

E^dermua  tnacuiatut,  iin\ 19U 

OlTBOUBMUS,  u.  g 108 


KTATKS    XATIUSAI.    MTSKCM. 


AHurieSapi  gnneri,  I3nl 

AauTicMhfcsdauxi,liul 

AOuricUliii' Untht.  Unl 


hUalmt  KimMtu.  Unl..  Iri.  iIk,  Hgih  1  -4 

MoTMlaMa  A'FAiurti.iinl.,  pi.  ii.  flgA.T-O 

Mamtlama  ridnnir,  Grd.,  |il.  u,  flgit.  1-a 

tTaniMuiHa  Campbilli,  (inl.,  pi.  ix,  Bgi.l-a 

FfvcAudamtM  RiHfCiCuf.  Gnl,,  pi.  iil.  fiss.  ^->    --. 
ft|ll*a•ll•^uua^btallJI.OT•t..  pl.tlx.  SgK.'i-^ 

Mliniltl'B.  Rinrd 

VDuthiHir  Jnjfi[/HH,  Grcl..  pi.  ixi,  fl^.  1-^  . 
ItlnomntpMitiut,  Unl..  pi.  uii,  flga.  1-t 
KliKHHitf  (71arU.  Gnl.,  pi.  xiU.  Sg*.  5-8 . . 

^»miulaKi>>>init.  Gnl.,  pi.  ixll,flgii.  1-fl 

Atonuit  GaiaanimU.  ilti..  pi,  xiliL,  flgs.  «^10  . 
rMHtonkM^nnardlni,  rinl-.pI.nlU,  BgH.  1-5  ... 

Cahfoskiha.  Aitnu 

Vampmlmita  nntBlum.  Gnl.,  |il.  iiv,  figii.  l-« 

OampoHonta/ormtumlum,  Gnl.,  pi'  ur,  fl^M,  r»-S  . 
Osn^HMtama  nuMtUTD,  Grd..  pl.xxv.  flgH.B-lS  . .. 

DuTHfOHmui.  Gnl.,  pi.  ixvi.ats.»-13.... 

Dwnds  Trxrniii.  Gnl,.  pl.iirl.  Rg>.3UJ4 

Dimidii  ergtnlma,  fird.,  pi.  Ctrl.  Ilgii.  ."i-* 

liimda  eSryiiti;  Grd..pl.  ittI.  Hgi.  IS-tt 

rNnnrfa  mrlaiuipl,  Gnl.,  pi.  url.  flg».  ll-VO 

JK«i<l>irinieAi.Grd..  pi.  uvi.  Og.  1-1 


Cochlognattiiu  onuUm,  B.  &  G..  pi.  xnv,  flgL  U- 

Alfaaira  HnetOa.  Rrd.pl.nvji.flgii,  1-4 

Argjimii  Btmlui.  Gnl.,pl,nvil.  flt(a,9-II 

Afffyrtiu  notabOiii,  Onl..  pi.  KK^'il.  figH,  S-A. . 

AiioaiA,  G Irani. 

Agnnia  ehrnimtiultr.  Gnl..  pi.  iirili.  tlgi.  5-8 

Agnia  iiutaBuu.  Grd..pLixTltl.ll|[a.  1-4 

flDAioip.r(<Ti>Jit,  G[d.,pl.lT»,flgB.lT-» 

UEOA.ninnl 

lfHtay>i;ir(<f<I.Gid..pl.iiTill.flgi.>,  ]« 

tlhMa i»4«t.  nnl.. pi. ml, 6iia,3\-H 

AOiuniravt  aauihau.  Urd.,  pi.  ixix.  flga.  10-11 .. 
JIhtnirUM  tafff<^<ipt,arA..fl.T^x.11gt.l-i.-.. 

ABmmrata  ixntu.fi- ail.  igt-U-n ..  . 

( ■<!»«*.  (ll«ni 

florfoHU  orhoTa.  Gr4..pl.xili.  Ilipi,2a-2rj 
rndoma  tnOaUt.  (trd.,pl.nlii,fl^l»-:!l . . 
ryprlwOa  iiuuroHoBia.  Unl,.  pL  ml.  He.  '■ 
l-irprlnrHarnvrln,  Gnl..pl,iuil.Hpi.  1-4  . 
I'ypttnrlla  TVHfui.  UnL.  pi.  ml,  Biiii.  S-13 
r>jiniu^{uz>IuM«,  (iRt,.pLxiil.llBiLl!t-l'1 

Vmhiiui  annuo,  Gn1„  pi.  IIL Rpi.U-ia . 

Jl«f»a«n  iwM|ilanaia.  Gcd.,  pi.  xni.  Sjpi.  I' vw 
Uoniana/iifiida.  Gnl..  pi.  lu.  flg*.  1T^> 
JTiHifana  UmclU.  Unl,  pi.  ixi.  flc^  ICl -» 
Votfaita  ntOn.  Gnl..  pi.  iii.  flg*.  1-4- . . 


«/«■»«. 


t.  «nl . 


rnii.KATir 

J(«ua  >■■  pntrrpiita. 


SS   OF   ClIAULES    (illUKli,   M.  1). 

iDDIHl. 


aiUKti%an.  II.A  I 


anl..|>Lill.llKii,»-l3.. 

pi  »vlLHe>.  11-14.... 

li.pl.uiv.flgiLT-U  .. 

]d.inlll,llKii.5-10   ... 

pi.  ECiiv.  flgL  iUt. . . 


1,  Onl  .. 


)Vh»V<M<<«<>.  <ir<l-Pl.>"ill-'l){ii.l-4 

ItfoM  n^rruMHi,  i;rI„pI.  mil.ai^l^ 

IV*iHirulatrs.linl.,pl.i»ii.ngi.5.8 

M  Iwiw.  (Int..  pi.  iiilv,  llgfl.  I-l. . . 


Lu«r. 


C^giviHailuM  itivaui,  1!.*  II..  pi.  iiiTlLSgs.l-T W 

C^rtimfipo  tihbn^i.  K,  t  r..,pl.iiuvlll,flg».l-7 «7 

OfprifMdsHbDHHM.  B.4cG..pl.I»Tli.Blii.i:i-T» 87 

TQirinMbn  maeiilarfiu.  B.ft  (i,,pLisiiviill8il.8-ll « 

nvtmfSymtfHiKf,  a<t(r.,td.Env.flg*.l-a «S 

huihiiiHirraiuUt,  II.An..pl.xuvl M 


>tB-ll.. 


>idM,  (;nl.,pl.iuTllLflgL«~U TO 

a.llnl.,pLixxlT,flgii.S0-23 71 

MUi.  r.nl..pLxnU.Bea.B-U 71 

Utt.  aTd..pl.nnbcll|tLia-l& Ti 


Cirjuuciinoji 

A*TrA»x.li.*U... 


a&[i»pL<rui.fieiLa->.- 


ilnlfurUBiko. 

IMM.vpM 

UntrtfXrxiru. 


linirnfHralni, 
(inlrarHoilm. 


Smmnr«m-  ml. 


99. 

i'iK»iiri,  <  ii.ii!i,»,  H«>iiut1t>  of  KxplurutioiiB  Hid  Piirvi-yN  In  iwccnuiii  tlic 
UihI  Triu'tk-ul  uiitl  Ituunoniiual  Koiitu  tut  »  KailruHil  fnim  tlic  Mi8aiMiip|il 
Kiv-T  U>  the  l>».:ll)u  Oceu.  Hiulf  iimli^r  the  ilirnctlnn  of  tlu^  Snretary  of 
Wu  ill  IHKt-'5ti.  lu'i'onluiK  i>'  at'tH  of  ('i>iiicr<wi  of  Mnn-h  :i,  tKt.t.  May  31. 11^, 
iuiilAi>t!ii-t  5,  IXM.  Vol.  X,  h'iKiiKH,  IHTM.  I{y(-1mr]<-Nlilriir<l.  M.  J)..  Wiu<l>- 
iURlHO.  IKMI.  WItli  T<>  |tliil<-A.  I"-. 
TV  IMi~  ■■/ wul-ru  .Vurtli  Aini<rU'i>  uru  ii- v>  Uxi  liril»  kiiuHii  »ii<l  ■]»' uiii<m>il  >.r  ii-v 

|k*|n»nl<.<i*ii>,Uni'><''>lutiM>ii>iutuii>l->'r><~.     .\ii.t  lfulii.K-1'  ll"i  <iitiu."  (in.iii- ii.  :i 


BUI.I.KTIN    il,  l> 

50.   GiRARP,  CnAKLE^-^'oUtUlllvtl, 

B«riBH  of  mODOgrapbs,  jUAlroaily  K-inin  lai 
to  tlint  pwrt  af  rhiBiiul>iPcl. 

the  Kniljifttm'-iiUlir,  or  vIvAparfma  f)»Juiljr 
alougtbr  PuIIId  oout.    They  miiBllInta 


l\TKS    NATIOKAL   MIMKrM. 


khIIhI  i'I 


t.lnm  Iming  u 

promlneal  feature  of  tin  Itlitliflc  Q 
it  Ibjtt  rDglan  «r  tliK  Niirlh  Amerlnii  dintlntint.  U>gBUii>r  wUli  the  Tnrlilnlda  and 
!le1«mlrpl<l>.  wliioh  mvinin)[Iy  bring  into  clnorr  roUlionnliipt  Tlii'  rprvoliU  unit  ihe  CoIU 
mpcrly  an  («ll»d.    Tlw  Inui  PenuliI*  IhuniKlvtw  mfipaa  biuUlixl  mrtl  of  Mw  !!(»]■]■  IB 


3 


■.B.il,V  »  n- 
HI  fur  M  1.1 


Mi-lllnl  by  ui 


«P«lM 


if  Spuruiilii  lina,  u  yel,  i» 


UI.I  n 


>  •mr  knuK 


ind  It 


«f  I  hi-  A^tla 


nllliKr  ]iliK«  upBi-k*  ilnigiMlHl  h^'lbi 
ont  nf  Itailnllunc;.  atiil  wliifli  In.  Iruljr 
'  •>ruiirAtliiiiti»  count,  uid  Iho  "Phm 
ill>  Anu'riis.  T1if>"Klln>r-flib"biiisg 
-til  iimillMra  Ituro  munlDed  iiiuullc«4 


Tb«  Sphymnlii 

Thfl  SclieuuMn. 
tyiM. 

Nut  a  aiiiKli'  ») 
Un-iiuu  luul  <;iilUi 

Aa  to  Uio  AtlicriuuM  fWiiUr.  wu  anil  In  Cull. 
■cUIem  luiilur  tliB  tiMuenr  "Kniull,"  ptiutbly 
■puking,  an  iilly  of  llu- '■lMIv«niidp"or  "Silv«-Bi>h"  »f< 
AslRey"  ur -'riwwliUitd«lRuy"  uf  Oiitnl  uhI  SnnDi  t 
nf  B  dlmlnutlvv  gUr,  evgn  wben  full  etowh,  ila  isniili-til  i] 
hf  elllmr  Anliurmim  nr  KMtraninncn-    Thi' ' '  Tiww  ilul  K<i] 

The  imuTfly  at  SmrolwipiriflH  li  >  pHrioOK  ri-alurp  in  ll 
Markcnl  (SiwTiibn-;,  ■  Biinilii  r/'»liti»«>J  >ui<t  >wu  (farm 
knowii  Hat.     Itiil  wb  venluTB  lii  «y  tbat  nutbcr  moan-hea  will  lirlug  la  light  nun)' 
of  tbi^. 

Tbe  only  apBules  ut  ClieliBkiiila  wn  arc  acqiuintcd 
talned  iu  tlie  MiiiUiBni  pari  nf  thf  KUIc  of  UallfarnU. 

TbeBlrnnloIdbnilly  iMnmniliiKly  DHTfnumiiroiia  I 
lupii*  ( StotUnut.  Xipkiition.  ApndiiMlifH.  fiiiditlMgt.MAAwinitUltvibtviaghtta 
■lung  with  apednuf  known  cKuora  (Blmnitu.  Oihiih^ik.  nnd  fiumfwnuaj. 

The  GubioMs.  pmiirrly  an  calloii,  am  ooiiiiwrallrolT  tyuBO.  twu  ailMir*  «f  the  i, 
MDitUtntbiK  tbe  rnUrp  known  lial. 

Tbe  CyDloiMfiriila.  or DUnibull,  are  npreaFDlwlby  tvni  Hlwripa  aim],  udi'  nf  whlrh  la  a 
Lepadpffonftr,  thAulbara  Cy^oganUr. 

The  Bntiwhoii)  or  load  Sab  thmily  baa  fumialiwl  oiu'  iqivuloa  Iu  Uiv  raiiua,  iMhlUlin(  lb* 
clilntrlorn  of  h  now  genua,  wbirh  wh  bavB  nllwl  foniAUva. 

Tbu  Labnildi  iiruper  are  anytlilng  bul  nunwroiia,  Ihc  Enibiolwnlila  brine  wnaldtrcd  u  • 
arparale  funlly.  Wu  belivfo,  neTVTthuleaa,  Ibul  many  niutv  will  Iw  illacaTrmd  along  Iha 
aunlhorn  ooaal  of  Callfunda. 

*nii'PouiiMrDtridl^niily,  ormarlnrLabralila,  wllbprcIiDauilauln,  hiuyidiltidon*apc>Fiia, 
wliii'h  Ki'  phiii!  in  Uia-geDus  OttfluMadan,  but  having  Ifaii  mraoi  of  ilnlNWlnlug  nian  tmr 
mtolj-  lln  Ei'nprlciil  poailinn. 

ibrulilai'lTb  portlnatnl  ai>alna  alau,  ba> 


withal 


Pai'lfliT  T 


.f  lliflr  , 


buln  of  Ihs  Rio  (iraulvi 


1  Nortii  IKio  Uravu),  i 


TbB  Smnilmnmoriil*.  or  '-garHabi 
BrbUinabrlMmrJ. 

Thn  Uailiild  fnmU.T  liua  gi»n  n 
Ibc  lalkr  wc  have  not  exaiiiliinl. 


0  Riirvic*  bolng  llgiim 

in  1i<mndary  ^irreji. 


•  WliitiDff  <iltrtei»g«t},  auit  a  Cuak  fj 


no  torbola  fKtnmbui)  pmiirr.    Tb<>  halibut  ( UippoDtiHirHi 
Ike  Nul,  hill  ««  b»Yn  nul  hail  11  In  uiir  haula. 
Tim  llphhllnlil  Hunlly  1h  npiroMiTal  by  two  kD'>wn  gi 


TbB  SalniDnoiihi  ar 


L(.  H>|>fwiiTIy  III  npfciH 
Lc  flab  <  forrffoiuu}  anrl  I  vo  anitilli 


Ibr  othar  tu  thai  ut  ThalrUhaiii  at  n' 

No  Charavlubln  am  known  uortli  of  t 
la  wblob  onr  aimlva  wh  cotleolcd  by  It 

laflgnmdiuxlilaMtHlnl. 


r  of  llif  Ulo  (iran<le  del  XoH*  (Sio  Si 
IU  Uvunitary  CnmuilMiioB.  In  wbtM  n 


Inoal  anlfly  naatwurdly,  li 
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1859.  GiRARD,  Charles — Continued. 

Of  the  Cypiinodont  family,  we  mention  hut  one  species,  an  inhahitaut  of  the  fresh  waters 
of  California.    Thoae  collected  in  the  interior  of  the  continent  we  projMwc  to  investigate  at 
some  fntnre  time. 
The  Etheostomoids  are  likewise  left  aside  for  the  )>reseut. 

A  few  pickerels,  or  Esocids,  have  heen  observed  in  the  hydrographic  basin  uf  the 
Arkansas. 

Some  catflshes,  or  Pimelodi,  were  secured  at  the  initial  point  of  exploration  of  the  thirty* 
fifth  and  forty -seventh  parallels,  nono  having  been  noticed  west  of  the  Rocky  Moim  tains. 

Of  the  Clnpeidffi  or  herring  family  we  nii-et  with  two  herrings  proper,  one  belonging  to  the 
genos  Clupea,  the  other  to  the  genus  Meletta,  and  several  anchovies  {EnffraulU)^  but  thus 
far  no  shad  (Alosa)  have  been  seen  in  thu  collections,  which  have  been  made  and  submitted 
to  our  examination. 

Three  Plectognaths  have  l>een  noticed,  a  "Moon-fish"  (Orthagorueu*),  a  "Balloon-fish" 
(Tetroodan),  and  a  "Trigger"  (Balute*). 

Five  "Pipe-fishes"  {SyngtuUhtu)  and  one  "Sea-horse"  (Hippocampus)  represent  the  Lopho- 
branch  family. 

The  Ganoids  of  the  western  coast  consist  in  three  species  of  sturgeons  {Aeipeniier)^  and  in 
the  interior  of  the  continent  in  a  "Paddle-fish"  (Polyodon),  a  "Shovel-nose"  (Seaphirhyn- 
eJktw),  two  species  of  "Mud-fishes"  (Amia),  and  three  species  of  "Gar-pikes"  (Lepidottetu). 
The  cartilaginous  fishes,  as  observed,  are  anything  but  numerous;  five  species  of  Sharks 
belonging  to  the  genera  TViaJti*,  3fu4rfWu«,  Cfstretcion,  TIeptanektu,  and  Aeanthias;  five  species 
of  Skates  belonging  to  the  genera  Rhinobatti*.  Xareine,  Raja,  Uraptera.  and  lihinoptera,  and 
nine  species  of  Lampreys  belonging  to  the  genera  Petromyzon,  Jehthyomyzon,  Aminoccetes, 
and  &0o2ceo«oma. 
The  "Elephant-fish"  (Chimeera)  was  obm^rvHl  as  far  up  as  pM;;iet  .S(»und. 

Order  Acamthoptkbi 3 

Family  Pebcid^  Bonap 3 

DiopuTBS,  Safin i 

DiopliUtniteeenHiyG 4 

Pom OXI8.  Rafin 5 

Potnaxit  tparoides,  G 6 

Pomoxia  nigra  ftKuukUtu.  G 6 

PoMoxia  annularit,  Kafin 6 

Pomozis  niHdut,  G.,  pi.  ii,  figs.  5-8 6 

Ambloputba,  Rafin 8 

AnMoplHeM  cfnetu,  Agass.,  pi.  i 8 

AnMoplites  itUemiptuSj  G.,  pi.  ii.  ti^js.  1-4 10 

Calliurus,  Rafin 11 

Cattiurtu  melanopg,  G.,  pi.  iii 11 

CaUiuruM  diaphantu.  G.,  i»l.  i v..  figs.  1-5 13 

CaUiurus/ormoirtM,  G..  pi.  v.  flgs.  1-4 14 

CkMiunit  longulus,  G..  pi.  v,  figs.  5-8 16 

CaUiurus  inierop»,  G.,  pi.  iv,  figs.  5-8 17 

Calliunu  muritnis.  G.,  pi.  vii.,  figs.  1-4 18 

Bryttuh.  (^uv.  Sc  Val •- 19 

BryUtts  albulus,  G.,  pi.  vi.  figs.  1-4 19 

Bryttut  ngni/er,  G.,  pi.  vii.  figs.  5-8 20 

Brytttts  humilit,  G.,  pi.  vii,  figs.  9-24 21 

PoMOTiR,  Rafin 22 

Pomotit  lutM,  G.,  pi.  viii,  figs.  1-4 22 

Pomotit  tpeeiontg,  l^.  &  (1..  pi.  viii.  figs.  5-8 23 

PonwHt htro»,  W.Sci't.,  pi.  ix,  figs.  13-16 24 

Pomoti*  aqnUengia,  B.  Si  G..  pi.  Ix,  figs.  1  4  -.  pi.  x.  figs.  H  11 25 

Pomotis  popii,  n.  s 26 

I'omotit  faUax,  B.  Sc  (J.,  pi.  viii,  figs.  1-10;  pi.  ix,  figs.  5-12;  pi.  x,  figs.  1-7. .. .    27 

Pomoti$  brevierpg,  B.  &  G 28 

Labrax,  Cuv 29 

IxUtrax  ehrytopi,  G.,  pi.  xi.  figs.  1-4 29 

Stubobtedion,  Rafin 31 

Stizottrdion  borewt,  G.,  pi.  xi,  figs.  5  8 31 

Paralabrax,  (iirard 33 

PanOahrax  nffndi/er,  (i..  pi.  xii.  fiirs.  1  4 .33 

Paralabrax  elatkratiit.  (I.,  pi.  xii.  fius,  7*  H  34 

Famfly  TRACHiNiDiC,  Bonap 35 

HmBoencHrs,  Girard .^6 
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MUKKUM. 

.1 

CuantorPern. 

SiDgaptnv. 

M 

1            Aiutnlia. 

'  JIm■*u^Gi«r.^     __,.,       _..,_ 

J(«»w«ift»l™,(irf  

V-lpimiiw.  Chil-. 

Ordcri: 

RinilpJuucrro,  Umdl. 

»     < 

WmottiL,  B.*G  

ir«tMM|ilt>mtea,  B.  A  ».,  pL  rll,  flsi.  1-T  . . . 

Pnpit  Son&d.  V*khIii(toa. 
ITmiu  TwMliL  B.  ft  a.,  pL  vH,  flsa.8-U. . . 
Pofet  Soond,  WaahingtoD. 

ICoBUiU.  Gnj 

JforaKs  KiyM.  thua.  * 
NtMSjdDqr,  J 

Xmamrs.  Wag] UT 

ffnvir™*  Minmi.  Dnm.  *  Bn>T.,i>I.Tlll.6)EB.it-II. 
KavJ^alor  and  Feejm  laUndii. 

Rabdion,  l>uin ..lis 

Rabditm  BtcipUalt.  Grd IN 

Uppfr  HuDtur,  near  Sjrdnej'.  AiutnlU. 

LopiA,  B  *G iJJ 

/.Mfid  l«nui(.  B.  A.  G..  pi.  li,  aK9.8-ll. 
Tugot  RnlituI,  Wasbln^ttm. 

l-oyriA.  II.  4,  G IM 

OmKamJHt,  B.  t  G..pl.»,flg».«-12 US 

CallfaTnlaanil  OreKon. 

Bam'ahion,  n.  &  G ISB 

SOKanion  Khuttu.  B.  d^  G.,  pi.  Till.  Hg*.  1Z.1S IIT 

Fiiget  Souod,  TFanhingtoii. 

]>E.iinK>PHIB,  Bole m 

Dmdrophu  yitta,  Boi«. 
Singaporp. 

DendrapkU  pratimu,  Grd..  pl.iii,  flga.  7-ia HI 

Sj'dney.  Aimlralia, 

PimopBta.  Holbr Ijj 

POfupl-iieamifer.  JS.  tc0..v\.vaiag^.l~7 1» 

San  Fmi>clHi>,  California. 

PUtupliU  irittMi,B.  AO.,pl.lii,flg>.i-J ]j 

WaablDgUm. 


CatUTkirau  Palagoniemii,  Grd..  pi.  ill,  flgs.  ]-«. 

PatagonU,  near  manth  of  Rio  Negro. 

SiBIKiw,  yHn 

/N»ynon ivbulofu.  Flti.,pl.ii,aga.ll-10. 

Amanraei  Vallr}-,  nrar  Linu,  Pmi. 
Tropidowitut yuTueut.  {^anlor.pl.iili.  AgH.1-fl..... 
SiDgapnro. 
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LeioHoinut  Uneatus^  Ayres,  pi.  xxii',  figs.  1-4 M 

XJmbbina,  Cuv 101 

TTmbrina  undtUata,  G 101 

Family  Athibikid js,  Bonap 102 

ATHKRINOP8I8.  Girard 102 

Atkerinoptis  eal^omieiuUj  G 103 

Family  Scombbid^  Bonap 105 

SeonUftr  diego,  Ayrea 105 

PXLAMTS,  Cnv.  Sl  Val 105 

Pelamya  tiii^otola,  n.  a 106 

-.           Tkachubus,  Rafln 107 

Trachurtu  tymmetricui,  G 107 

Traehunu  boopa,  n.  a 106 

Family  SqcAMiPiNTiES,  MttU 110 

Ephippus,  Cnv 110 

JKphipjnu  zonatut,  n.  a 110 

Family  Blknxid.s,  Bonap 112 

Blennicb,  Art6di 113 

Blenniut  gentUis,  G.,  pi.  xxv*.  flg.  4 - 113 

Nboclwts,  n.  g lU 

XeocUnus  Blanehardi,  n.  s 115 

GU51VSLLU8,  Cur 115 

Chtnnettut  omatut,  G 115 

Apodicrthtb,  Girard 117 

ApodickthyM  Jlavidfju,  G 117 

Apodiehthyt  vireseens,  Ayrea 118 

XiPHIDION,  n.  g 119 

Xiphidion  mueomm,  n.  a 119 

Cbbidicbthts,  a  jTea 121 

Cehidiehthya  tnolacetu,  G.,  pi.  xxv^  figs.  4,  5 121 

LUMPSKTS,  Beinh 122 

Lun^penut  anguiUaris^  G.,  pi.  xxv^,  flgn.  1-3 123 

Ajtabrhicbthts,  Ayrea 124 

Anarrhiehthys/elit,  G.,  pi.  xxv«,  figs.  1-3 125 

Family  Gobidje,  Bonap 128 

GoBirs,  Art^di 128 

Gotriut  lepidtu,  G.,  pi.  xxv,  fig«.  5,  6 127 

Gobiut  Sewberri,  G 128 

Family  CYCLOPTEBlDiB,  lionap 129 

Lbpaduoasteb,  Goiian 129 

Lepadogatter  mfandrieuM,  G "130 

CrCLOOABTER.  Gronor 131 

CyHogatter  pulehellu*,  G 132 

Family  Lophid*,  Bonap  133 

Family  BATBACHiDiS,  Swainn 133 

PoRicHTHys,  Giranl 134 

roriehihyM  notatus,  (i .,  pi.  xxv 134 

O^r  AXACANTHRfl 137 

Snborder  Apodes 137 

Family  OPHTDiDiB,  Bonap 137 

Ophidion,  Art6di 138 

Ophidian  Taylori,  n.  n ir»« 

Amuodites,  Art^di 1.T8 

AmmodyUM  pertnnahu.  G 139 

SoborderTHORACin 140 

Family  Gadid.k,  Bonap 140 

BrotmiuM nuiryinatu*,  A\t*»i«  141 

Merlangtu  prodwtu*.  Ayrvji - 141 

MOBRHTA.  <^'»IV 141 

Mwrrhua  proxima.  G.,  pi.  xlv  fig«.  5-8 142 

HoilAlx>POMC8.  Giranl 143 

Bomalopomut  Trotcbridgi.  pi.  xl'.  figH.  1-4 144 

Family  PLETBnxEi^TiDye,  B^map 145 

PAmAUCBTBTW.  n.  g  146 

FmnUdHkyw  ma^Unus,  C, 147 

Giranl 148 
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1851),  GiKARU,  CnAiiLKS— ('uiitinned. 

FIahVM»»f  rusmnn,G,... , 

Plati-mtkgiiHiiintvt.a 

Pud-'BoKicirnivs.  Qlmrf 

JtmnminUAyi  BmoHU,  O 

J1rHrsnlMttv>  ^HulatiH.  G 

pAROFHBVa,  Glnuil 

Partiphiyt  niuUit,  O 

I>M7ri(  HTItni,  ainni . 

/vriwAM|r(  nufanxxCJfftu,  U 

J'trtlith^in  tvrdiitM.  (3.,  pi.  ■]' . 

OnlMPHAKrXliOGSATHI 

Hubiinlrr  ILu-uximuvait 

Pjuiilly  ScoiiMEimociiuE,  Owna 

StIinitaiUt.a 


Fninn]'  puMACCSTKinx,  Agua 

GtrpaiBoDoM,  Ltip 

</lflphiiiodm  rvhicwndut,  G-,  pi.  hJt,-- 

Famll}-  LinBiDA  Bonip--- 

Jolil  BudHflH.  O 

Family  EM>i(rT(X>uiDJCiuUoM<OIKRI,Ag«M 

Ekbiutucj,  AglH 

EmbielBta  JMkKMl.  Ag„  pi.  uvi,  aga.>.i:  pLii>il  nuil 

SnilriBioia  nutidt,  G..  [d.  ui-i,  flg.  I!;  pt.xili-..- 

emiiotorti  Wtbbi.G..  pi,  m  

Emliioioea  liiual*.  <•„  pi.  xnM,  tlg>.  i.  0:  pi.  xKxi  — .-.. 

Eml>ioloiapmpiial>Uii.G..fLxtyi,fiai.t,t,  pLuxU- 
KytbiiHan arjniromita,  6^... -.... 


i>a>iial(atMV)«uai.  Cpl-mUl 

rHAmnoiiON,  Ginird. 

ntoiwnijen/toredfwf,  ti„  p(.  kqIt.  Bg*.  1-9  - 
AbKoxjI.  nlnnl 

Alma*  Tmrbriipi,  IS,,  pi.  iixit.  ligt..  11-10  . 
{tlUmcntlLDs.  .Xgwu 


BmxiiM-Aiin.-B.  Gibtou 

tluM-oKoTls.  Arui    

HnlamahH  rAwfofmu.  As..  |>l. 


A  mphitlidlmt  tiyrntm.  A^..  pi.  iixll... 

JiRpAwrMiuiimili*.  C.  pi.  sciri.  flga.fr- 

UnlfvPtiysosTOXIurHALACOFTBRl 

Subwdrr  ABnuHiXALu 


FtUBily  !ilLl*NtlUK,  n 
nuKUiDI-n.  I.Inn 

nmtMm  Hmiw,  n.  ■„  pL  ili  Re"-  *-■<  - 

Jtimt-dn/rlinn  ■.  i. 
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1859.  GiRARD,  CHAKLE6 — Cou tinned. 

M YLOPHABODON,  A>Toa 215 

Mylopharodon  eonocephalus^  G.,  pi.  xlvi,  figs.  5-8 216 

MyUtpharodon  rotnutus^  Ayres,  pi.  xlvii 216 

Tribtj  of  CAT06T0MI,  Giranl 217 

Carpiodes,  Rafln 218 

Oarpiodes  damalU,  G.,  pi.  xlviii,  figa.  1-4 218 

MoxobTOMA,  Rafln 219 

MoxoHoma  clam/ormU,  G.,  pi.  xlviii,  figa.  5-8 219 

PTYCHUBTOMUS,  AgaSH 220 

Ptyekoutomua  Haydeni,  G.,  pi.  xlix,  figs.  1-4 220 

AcoMUS,  Girard 221 

Aeomut  generoMus,  G 221 

Aecmtu  gritnu^  G.,  pi.  xlix,  figs.  5-9 222 

Aeomtu  laetariut,  G.,  pi.  1 223 

CAT06T0MU8,  LesueuF 223 

Cato«tomu9  oceidenUUit,  Ayres 224 

Catottomut  labiiUtu,  Ayres 224 

Cata$tomu9  macroeheUut  G 225 

Catoftomu*  gucklih  G.,  pi.  li 226 

Tribe  of  Chondbostomi,  Giranl 226 

DiONDA,  Girard 227 

JHonda  episeopa,  G 227 

Dionda  papalu,  G 228 

DUmda  plumbea,  G.,  pi.  lii,  figs.  21-25 228 

DUmda  tpadieea,  G.,  pi.  Ill,  figs.  26-30 229 

Dionda  gruea,  G.,  pi.  lii,  figs.  6-8 230 

Htdoruynchus,  Agass 230 

Hyborhynehui  pertpieuhu,  G.,  pi.  lii,  flgs.  16-20 231 

Jlyborhynehut  teneUtm,  G 231 

Hyborkynehut  punierut,  G.,  pi.  lii,  figs.  1-5",  11-15 232 

Hyborhynchus  eor\fertu»,  G.,  pi.  lix,  figs.  11-15 233 

PlMKPUALES,  Rafln 233 

FitMphaleM  nuteulotut,  G 234 

Pimephales  faseiaiui,  G , 234 

Htbo»nathus,  Agass 235 

IlyboffTuUhuM  argyriti*,  G.,  pi.  liii,  flgs.  5-8 235 

Hybognathui  £vanH,  G 236 

UybognathuH  plaeituM,  G 236 

Obthoik>n,  Giranl 237 

Orthodon  microlepidotuM,  G.,  pi.  liii,  figs.  1-4 237 

Aloansea,  Girard 238 

AUjatuiea  bieolor,  G 'S.iS 

Algansea  obesa,  G 239 

Algatuea  fonnoia,  G 239 

Lavinia,  Girard 240 

Lavinia  exilieauda^  pi.  liv,  figs.  1-4 241 

Lavinia  harengtu,  G 242 

Tribe  roooNlCHTHi,  Giranl 242 

Aboybeus,  Ileck 243 

Argyreua  duleiji,  G.,  pi.  liv,  figs.  6-8 243 

Argyrnu  ntUnltu,  G 244 

roooxicHTHYS,  Giranl 245 

Pogonichthyu  iiuBtiuilobtm,  \A .  1  vi,  fig.  14 245 

Pogoniehthy$  $ymmftricu$ 246 

PogonichihyM  argyreioiun 246 

Pogoniehthyt  eommunin,  \t\.\y 247 

GOBIO,  Cuv 248 

OoHo  gdidus,  G 248 

Oobio  vemali*,  G • 249 

Lbuocwomus,  Heck 250 

Ltueoiomus  diitimilis,  G 250 

LmeoBomuM paUidtu,  (J.,  pi.  Ixi,  fig«.  6-10 251 

inenutahu,  G.,  pi.  Ixi.  figs.  1-6    252 

maeroeephalus,  G 2.'»2 

(Baird).  Giranl 252 

•^  UjpUteepkttliu,  G 253 
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ltS5S,  GiKARD,  Charles,  ivith  Spexckk  F.  Haikd — Continued. 

ScELoroRUS,  Wiegni 377 

Seelopofits  undulatiw,  Wicjj^ni,  pi.  xix,  flg8.  15-21 379 

Between  MiMii8Hi)»)ii  Valley  and  Atlautic  Occau,  Now  tlermy,  and  Gulf 
of  Mcxiro. 

Sedoporus  oecidentalin,  U.  &  (r.,  pi.  xix,  ti^.  H-H 383 

California  and  Orojj^ii.  west  of  liorky  Mountains. 

SeHoporwi  frontalijf,  B.  &  tl..  pi.  xix,  figs.  1-7 384 

Puget  Sound.  Oregon. 

Seeloponu gracHi*.  B.  A-  (J.,  pi.  xx.  flg8.  1-9 386 

Oregon. 

Phbtnuhoma,  Wiegni 380 

Tapaya,  Cuv 394 

Tapaya  orbietUarit,  ('uv. 
Valley  of  Mexico. 

Tapaya  Hemandeai,  Grd 395 

New  Mexico. 

Tapaya  ornatitHma,  Gnl 896 

Mountain  region  of  Xew  Mexico. 

Tapaya  brevirostris,  Grd 897 

Plains  of  Kansas  and  Nebraska. 
Tapaya  Douglaui,  Grd.,  pi.  xxi,  figs.  1-5. 
Mountain  region  of  Oregon. 

BATRACHO8OMA,  Fitz 400 

Batraehotoma  coronatum,  Fitz.,  pi.  xx,  figs.  10-13. 
Upper  California. 

Phrynosoma  (Wiegm.),  Grd 402 

Phrynotoma  eomutum,  Gray,  pi.  xxi,  figs.  6-9 403 

Southwestern  States  of  the  Union. 

PhryHosoma  regale,  Grd 406 

Valleys  of  ZuSi  and  Colorado  Kivers. 

D0UO6AURU8,  Grd 407 

Jktliotaunu  MeCaUi,  Gnl 406 

Deserts  of  Gila  and  Colorado  Rivers. 

Dolio»auru$  j^atyrkinos,  (ird 409 

Valley  of  Gre^kt  Salt  Lake  of  Ttah. 

Doliotaurtu  modesttu,  Gnl 409 

Valley  of  Rio  Grande  del  Norte. 

Subfamily  ACRODONTKs 410 

Bhonchocrij^,  Kaup 411 

BronchoeeUt  erittateUa,  Kaup. 
Singapore. 

AMPH^lOL^BU^»,  Wagl. 413 

Amphiboluru9  murieatut,  Wagl 414 

New  South  Wales,  Australia. 

Amphibolurv4  maetU^ervn,  Gnl 417 

New  South  Wales,  Australia. 

Oreodbira,  Glrard 419 

Oreodeira  graeUipeM,  Gnl 420 

New  South  Wales,  Australia. 

Order  IV.  Chelonia 425 

Snborder  I.  Chelonii 427 

Family  ('HEU)NlDiK,  Bonap 429 

Thalabsothelts,  Fitz. 

ThaUutoehelyM  eortieatn,  Gnl..  ])1.  Txix 431 

Madeira. 

Lepidothelvs.  Fitz 434 

IjrpiditehelyM  olifxufa.  Fit/. , 435 

Chinese  Seas. 

JiepidochelyM  ThiittimWri,  G  nl 437 

Coast  of  Malabar. 
Remarks  on  Chelonia  vergata,  S<'hn. 

Carbtta,  Merr 438 

Caretta  imbrieeUa,  Merr 440 

Atlantic  Ocean,  West  Indies  especially. 

Caretta  tquamota,  Gnl..  pi.  xxx,  figs.  1-7  .' 442 

800I00  Seiis  and  Indian  Ocean. 


iiii.i.irriN  11,  i;MTi:n  statks  natioxat,  MrsEitM. 

IAIU>.  (.'RAHIXS,  Vilk  lil-EMCT.H  F.  lUlltD — CoDtULIWH, 


HI,  (Inl.,  pi.  »il,  Hgii.  B-II 
1,  Pliill|i|iiu>  ArfU^iirUiicu. 
t[«nii<i  Ukli-rfarlyaar  FIUIhkii- 


1 


SntiCuuily  Cl 

ACTIHEUYtl.  AglUM. 


n 


riiRARD.  CitARLBa.    tTiiit<MlStat««]i[iit  M<-xii<an  |  Bonndarj- Bnrvey  |  nnilErtlii 

order  of  |  Limit.  Col.  W.  II.  Emor.v.  |  Miyor  First  t'Bviilry,  ami  l.'tiilod  8 

Commisaioner.  |  IchtbynluKy  |  of  Ibe  Jkiimdnry.  |  lly  |  (.'harlna  GiTArdrJl 

Brpurt  of  Ihi-  rnilnt  Slain  and  Xnlfan  ifounilary  Svnxg,  ii,  1-77.    IST" 

irHTnvourar, 

PiBCULXl, 

Oilaunul°F>H«i.  ()nl.,  pi.  Iv.  Ilga.  1-4 -  „ 


f,.pLii.ii«..i-t 

i„  p).  in,  flgi.  1-8 

.U.(lga.6-S|  pi.  lll,aK*.B 

n.ll.  ilr<i.,pl.vlli.ll|PLla.U 
i^eeiKaU*v>l>pl.«H,(ir<l.,pl.Tili.epi.ll-lT 

BatraehtHliui.r'nr.SLVnl 

^TJJKHWM, 

OtsIUkiw /MimnMiutI,  Itlrhanlii,  pi  vi 

OtsIiUu  notluu.  Hollir - . 

Xrfaitnniu  nUif  uiu,  UrKsy 

HanHifirWn  tmetnlalVM,  Iliillit 

HsMsiirCDn  nnt&Hn»,  HnDir 

Ommbm  auliUanM.  Cuv  A;  Viil. 

nj(BmiiH/iur«*m.  LiM'tp . 

«liv<w  <n^,  C-iii',  &  Vil 

^••Mmlmt  "uiji*!*!*,  IJnl.,pl.v,  ftUN  ii  jn 
Jf&AV^oj^m  unJulofiif,  Car.  ft  Vn\  .jiF.  ^  i' 

t^ndva  tkeinbvitlrt.  H"llif..pl.  i».  UK-,  l.'i-l'' 
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1858.  GiRARD,  Charles — Continued. 

\LJE3SWM 17 

eucinostomus,  b.  &  6 17 

EtteinoMtomug  argenttus,  B.  &  f  J .,  pi.  ix,  fip*.  9-12 17 

Kboilxnia,  Ginird 18 

y«ometnia  emarginahu,  Gnl.,  pi.  ix,  flga.  r>-8 18 

POLTNKMID.S 19 

Friffnetnua  odonemuM,  Gnl.,  pi.  x,  figs.  5-9 19 

Athebuodjb 19 

AtherinopniSy  sp 19 

Indianola,  TexaH. 

A  tkerinopHt,  sp 19 

Mexico. 

ILVQllIDM 19 

Ifu^  Berlandieri,  Gnl.,  pi.  x.  tip*.  1  4 20 

SCOMBBlDiR 20 

Chobooemus,  Cur.  St  Val 20 

Chorinemtu  laneeokUtu^  Gnl.,  pi.  xi,  fig.  5 21 

0hlob()8combbc8,  Grd 21 

(Mnveombrtu  Caribbanu,  Gnl.,  pi.  xi,  lig.  6 21 

DouoDOK,  Girard 22 

DoUodon  CfaroUntu,  Grd.,  pi.  xi,  fig.  4 22 

DoUodon  tpinanu,  Grd 22 

C AKAKOUS,  G  irard '. T 23 

Oanmgtu  eaeuUrUus,  Grd.,  pi.  xi,  figw.  1-3 23 

Oaronffus  ehryto9,  Grd 23 

Caranffus/aUttx,  Grd 23 

Carangui  fiaquehit,  Gnl 23 

Carangut Bartholomcri,  Gnl 23 

Oatangua  dtjentor^  Gnl 23 

Odiran^ta/aieadM,  Grd 23 

Qamng^tRickardi,  Grd 23 

Arggreionu  eapUiari*,  DeKay,  pL  xi,  fig.  7 23 

Tomer  §etapinnit,  n.  h.,  pi.  xi,  fig.  8 24 

TjBNIOIDiB 24 

Triekiunu  Upturtu,  Linn 24 

GOBID^ 24 

GoBiONBLLUS,  Grd 24 

GolritmeUtu  hagUUut,  Gnl.,  pi.  xii,  fig.  7-8 25 

OobioneUtu  laneeoUUui,  Gnl 24 

(kibwneUuM  bacalau$,  Gnl 24 

QnbioruUus  n¥uxragdu»y  Grd 24 

OotrioneUtu  hrasiliennii,  Grd 24 

(hbiuM  lifricu$,  Gnl.,  pi.  xii,  fign.  4-5 25 

Oobitu  Wiirdemanni,  Grd 25 

Ooffiw  cat^dut,  Gnl.,  pi.  xii,  fign.  9-10 26 

iiobitu  gulonu,  Gnl • 26 

GoBic)0OMA,  (lirard 27 

OoirioMonui  nu^eMtum,  Gnl.,  pi.  xii,  lig.  14  27 

Gobiatoma  aUpidota,  Grd 27 

ButKSiDX 27 

Blennius muUiJiUU,  Gnl.,  pi.  xii.  fig.  (J 27 

Eleotrit  iutnnulentus,  Gnl..  pi.  xii,  figs.  l-,'l 28 

Eleotrit  gyrinus,  Ciiv.  &  Val.,  pi.  xii,  figH.  11-12 28 

PhUipnu*  dormitator,  Cuv.  &  Val.,  pi.  xii,  fig.  i:{ 29 

Plkuboxectida 29 

Four  Hpecies  belonging  t4»  8«> v«?ral  gt* ihtji 29 

ECHKNBIDie 29 

Eeheneig,  ap 29 

8t.  Joaeph'H  Inland. 

Ophidida 29 

Opkidion  JoMtphi,  Grd 29 

SoOMBEBBSOaDiB 30 

lM<m««erfaator,  Grd..  pi.  xiii 30 

Labridjb 30 

HnuCBTHTB,  B.  &G 30 

Htriiikihg$9^ano-guUahu,  B.  ^  G.,  pi.  iv,  figH.  tt-12 80 
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(JrnABU,  C»A« r.iw— <  'iintiniteil . 
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AlUtKtCHniTH,  U.Aa 

AiliirMU&viMarinii(.B.&ti..  til.iiv 

ASurie^l^j/t  grtiuni,  (irH 

liUiineAflktlf  indfliiili,  (ird 

J.«iii*tUiif.  lii«W,  (jnl 

Xriuffitnlrit,  a.  t..  fl.  ty 

ltm1advMi^flult.'B.».n..ph>.x\i,i\ii  

/^iMla.(MH4HW.(lrd..|<l.ivlll 


f B«**tur  (KBiidiu,  (inl.,  pl-*l».flg"-l-* 

Miaoitama  Krtinirli.iiiil.,  pl-ii,  agi.T-li  

Mtaetlpma  Virlnriir.  r,n\..  |>1.ix,  flys.l-a 

ifiVu(</<nar<ifl>|>A<(«.  Unl..  pi.  ii.fles.<-« 

nVFkl<riuinu«Mn0M«M.  ard.,  pi.  Ill,  figs.S-H 

l^i*uiramutaOiidiiiM,  C.nl..  pi.  ifi,  flgi.S-S 

MiNiiHt'i.  Giranl  - 

W(N'>m<uinfV"<',(]nl..  pLntflgii.  1-4 

Mim>m^rltMvM,r.ri..iit.iaU,ag».l-t 

KtnniHU  ClnrM,  llnl.,  pi.  Txli.tgi.t-i 

AmnuilaUpUvU.  (Int.,  pi.  nil,  tg».  l-« 

AoHfMU  Ouimanimtlt.  Gnl.,  pi.  xxilL  !!■■.  (UIO  . . 
CVibwtomiuJtrnHrflini,  (irri.,pt.iiili,  flgB.l~'>  ... 

I'iMPneTHHA.  Alalia 

IhmpoMinnaBrHaluiH.nnl.,  pi,  iir.  flgn.  1-i 

OantpmlaHta/armewiihim,  Grd.,  pL  nv,  Bgt.  K-S . . 
OanVflfoma  Romttiim,  Crd.,  pi.  nv,  flgii.  i-ia .... 

Dtowfn  Mr«na,  Qrd..pt.ixTi.as>- ^12 

Dianda  J^xtniit.  Urd..  pi.  »Tl,llgB.  31-34. 

DijnuliiaTgHtlota,  (Jrd.,  pi.  itvi.  flgii.  S-* 

niotula  cAryttrU,  Grd- pi.  xiTi.flj;*.  13-lS   

r>iDni(a  MuiBtupj.  Onl,,  pi.  ixri.  flgii,  IT-V) 

D(Bn<tof^nniHGril„  pi.  iiri,  Hg.  1^.  _ 


nu(«f.B.£GMpLiiir.flga.li-lT W 

AlgtBUtatineeUa,ard..fl.xjLTli.ag».l-t W 

Aryymu  skuIu.  Rrd..  pi.  iivll,  flga.  ^1! 41 

Argjirrui  mtabilU,  Gnl.,pI,iivli.Hga.&-g 47 

Ageria  ehrymaaiUr.  Gt3.,  pi.  iitIU,  flg*.  i-e 41 

AgotUnutaBim,  OT4.,pl.iivIil,flgi.l-4 4S 

OgfrioiiXitiaJii,  ard..pl.tTll,llg&n-» 4a 

UEDA.Glnrd U 

jrHi(iyb^i((i.GH.,pi.iiTiii.flgiug^io » 

Chialanlta.  Gnl.. pi. ml. figs. 21-24 M 

AUunrttHtamnftflil,  GM..  pi.  nil.  DgB.  10-13 SI 

AlfrurnrllTU  •iif!«llop'.Gnl.,pLiilll,figi,l-4 -... SS 

AII«i-nfUMKCJu,pl.xilx.flgs.  14-17 51 

CnnoHA.OInrd SI 

n»f<iinii>r7uUa.Ord.,pl.xIli,npL22-2S SS 

CMsiMtiOAM.  Gnl.,pl.Ii<I,fleii.lB-31 U 

r>pTiTirUani>icratlinM.  Gnl.,pI.iiiI,flKi>-S-fl S4 

l^rinrUaTtxatia.Gld..Jil.mi.aita.a~K 6S 

Ct/prinrOil  liutiloiitM,  Grd.,  pi.  n«i,  BgiL  13-10 i& 

Mouiaaaaiirala.  r.n\..^.ixi.agii.a-lt sa 

JfoHianaAiniptan<Ua.Onl..pLiixi.  fig*.  17-2(1 M 

Usniona/rvrCda,  Gnl.,pl.iii.flgi.  I7-2U M 

Jfi7Bioooait«!*<,Grd.,pl.Tii,flgfc21-M B7 

lf»iiiono™tao,Grd..pl.iii,flgB.l-4 M 

Montana  nitida.  Grd M 

Mtniana  fervutB.  Oi<l.,jA.iix,6B*.b-» » 

MoHiMHa  gratilU.  Urd W 
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UEB.  GiRARD,  Charles — Continued. 

Of  the  Cyinrinodoot  family,  we  mention  hut  one  species,  an  inhahitant  of  the  fresh  waters 
of  California.    Thoee  collected  in  the  interior  of  the  continent  we  propose  to  investigate  at 
some  future  time. 
The  Etheostomoids  are  likewise  left  aside  for  the  jireseut. 

A  few  pickerels,  or  Esocids,  have  heen  obsorve<l  in  the  hydrographic  basin  of  the 
Arkansas. 

fknoe  catfishes,  or  Plmelodi,  wen*  secured  at  the  initial  point  of  exploration  of  the  thirty- 
fifth  and  forty-seventh  parallels,  none  having  been  noticed  west  of  the  RiK'ky  Mountains. 

Of  the  Clupeide  or  herring  family  we  nie(>t  with  two  herrings  proper,  one  belonging  to  the 
genua  Clttpea,  the  other  to  the  geniiH  MfUtta,  and  several  anchovies  (Engraulis),  but  thus 
far  BO  shad  (AIo«a)  have  been  seen  in  the  collections,  which  have  been  made  and  submitted 
to  our  examination. 

Three  Plectognaths  have  been  noticed,  a  "Moon-fish"  (Orthagorueus),  a  "Balloon-fish" 
(lUnMKion),  and  a  "Trigger"  (BaluteM). 

Five  "Pipe-flshes"  {SyngwUhus)  and  one  "Sea-horse"  (Ilippocampus)  represent  theLopho- 
braoch  fiunily. 

The  Ganoids  of  the  western  coast  consist  in  three  sx>ecies  of  sturgeons  (Aeipeiuer)^  and  in 
the  interior  of  the  continent  in  a  "Paddle-fish"  (Polyodon),  a  "Shovel-nose"  (Heaphirhyn' 
eJhM),  two  species  of  "Mud-fishes"  (Amta),  and  three  species  of  " (rar-pikes"  (Lepidottetu) . 
The  cartilaginous  fishes,  as  observed,  are  anything  but  numerous;  five  N|>ecies  of  Sharks 
belonging  to  the  genera  TWaJtiir,  JftMf^ItM,  Cetttraeion,  Heptanehtu,andAcanthia9;  fivespecies 
of  Skates  belonging  to  the  genera  Rhinobattts,  Xarein^,  Raja,  Vraptera,  and  Hhinoptera.  and 
nine  species  of  Lampreys  belonging  to  the  genera  Petromyzon,  Jchthyomyzon,  Aminoccettt^ 
and  JfiSeoIeeocoma. 
The  "Elephant-fish"  {Chimara)  whs  obMTveil  as  far  up  sm  I'u^i-t  Sound. 

Order  Acanthoftkri 3 

Family  Pbbcidae,  Bonap 3 

DtoPUTEs,  Kafin i 

IHopUteg  nueeenH»,G 4 

PoMOXis.  Rafin 5 

PomoxiM  tparoidft,  O 6 

Pomoxit  nigra  maeulattu.  (I 6 

Pofnoxit  annularis,  Itafin 6 

Pomoxis  nitidiu.  G.,  pi.  ii,  figs.  5-8 6 

Ambloputbs.  Rafin 8 

AmttopliUs  tmrus,  Agass.,  pi.  i 8 

AmblopliUs  inUrrupUu,  G.,  pi.  ii.  fijis.  1-4 10 

Calucrus,  Rafln 11 

Cattiunu  inelanops,  G..  pi.  iii U 

Cattiums  diaphantis,  O..  pi.  i v.,  figs.  1-5 13 

Camurus/ormomit,  (}..  pi.  v.  Hgs.  1-4 14 

CaUivntg  longulu*.  (1..  j)!.  v.  figs.  5-8 16 

CaUiurus  mierop&,  (1..  pi.  iv,  figs.  5-8 17 

(Talliunit  murinu*,  G..  pi.  vii,,  figs.  1-4 18 

BRYTTt's.  (Uiv.  &,  Val •- 19 

Bryttiu  albulus,  G.,  pi.  vi.  figs.  1-4 19 

BryttUM  tignifer^  (} .,  pi.  vii.  figs.  bS 20 

Bryttus  humUit,  G..  pi.  vii,  figs.  9-24 21 

PoMOTiH,  Rafin 22 

Pbmoti*  lutM,  G..  pi.  viii.  tign.  1  4 22 

Pomotiu Bpeciouxit,  H.  &  G.,  pi.  viii,  figH.  5^^ 23 

Pomotis herot,  B.  A-  G..  pi.  i\,  figs.  i:i-16 24 

Pomoiit  a#/tii7nm#,  B.  A  G..  ]»1.  ix.  figf*.  1  4 ;  pi.  x.  fign. S  11 25 

Pomotis  popii,  n.  s 26 

Pomotis  fallax,  B.  A  (i..  pi.  viii.  figH.  1  10;  pi.  ix,  figs.  5  12;  pi.  x,  fign.  1-7. ...    27 

Pomotis hrrpifeps,  B.  A  (J   28 

Labrax,  Cuv 29 

Labrax ehrysops,  G.,  pi.  xi.  figs.  1-4 29 

SnzofrncDioN,  Rafin 31 

fHizostedion  borrun,  G .,  ]il.  xi,  flg«.  5  S 31 

ParalabrAX,  Girsnl .T3 

ParaJlahrax  nehtdi/rr,  G..  pi.  xii.  fit:-*.  14     33 

Piataiabrax  clathratuti.i\.,  y\.\\\,  WvLA.'^  X :m 

Ttmdks  TRACHi.MDiK.  Bonap :t5 

BVIWOirncRUfi,  Giranl 30 


IMTlCLi    S'IATK»    NATIOXiU,    aiUStCM. 


uiiily  Seuraxsmx,  Boup.  . 


Vhirvptii  fittm.  I>..  )il.  u.  agii.  1  -I 
ChinptU  ffuUntm^  (r-pL.  xx,  fign.  £Mt  -  - 


■nl. . 


OPHIUUO!!.  (Sfnrd -  - 

t)phiaiinttbmoa'm.G..t,l.xym.Ug».4~l 

l*iuillf  CdttiD A  (llnnl 

Oomnwui,  Giranl.. 


(\Mapttt  gutotH:  G  . . . 

OLiaocwiTL-ii.  liinuil 
Oa^oaimu  marvUiiu:  i 


OUfoeBltin ffliMcfpi,  n.  *.... 
LitrroiJom'B.  Uinrd ... 

tiu,  a.,  pi.  I 


G..  pi.  "i.  Bk.  1  11 

K 

ng.i •• 

BKIIIl^PIDin'DH,  UIIV •? 

nrtntUjiUolui  jptnanu.  Ajra •■ 

Artr<HiulaUnUI:0.,iA.xxti'.H&*^» " 

ArU^innolovattia.G..  ifl.  iiii\1lgii.Bnait VI 

ZAinotETtH.  olrud  71 

Zai>uitir|rtala(lt>fHBto.<;.,  |i1.  siil,  flga.  Sunlit - A 

KAt-nPKTnra,  n,  r 74 

NoiaieUkfwule-/iutiiittu.a  . 7S 

FWnlly  aniHPJUiiu*,  Sirainii    TK 

HmHpjCK*,  ArUdl  '!* 
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Pomotis  heroa,  B.  ic  G.,  pl.  ix,  flg«.  13-16 49 

Pomotia  aquilrnnt,  B.&G.,  pl.  ix.  figH.  1-4;  pl.x.ngH.8  11 49 

Pomotis  fattax,  B.  &  G.,  pl.  viii.  ligs.  9  12 :  pl.  ix.  figs.  r.  12;  pl.  x.  figH.  1-7 49 

Ckiroptis  eon$UUatu9,  Gnl.,  pl.  xix 49 

MhuU§  roaaceuM,  Grd.,  pl.  xxi 5() 

Amblodon  grunnima,  Rafiii.,  pl.  xxiii 50 

AOerinopHt  CaHfamunsis,  (Jnl.,  pl.  xxii' '*0 

IWicAlftyt 9K»to/uf,  Grd.,  pl.  xxv •'»<* 

Mmrkmayroxima,  Gnl.,  pl.  xK  figH.  5-8 -  '"" 
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J^npArTfinU'u.Gia , -.-,..  H' 

rM<tirAMv*»Ktidiu.Grd..  pLiI' U 

4Qn"^<»i[i>n  rvUfluubH,  Gtd..  pL  ixiv 31 

SmbiotBcv  Hnrala,  Ori..  pLzui;  pL  nTl  Sg>,  S-S ...  M 

ifofdprMrfiu  Hkvdaimu,  Ag,.  pi.  »xt;  pl-XtXTi.  fli;ii,l-4;  iil.  iivi,  li^.  7,  ^  ......  &| 

j(HfiAif(i(Aiu  urgmiMu,  Aj[.,  pL  suii M 

/^IiKlwIiuiutuliM,  Unl..p(.ili,a()i.  5,8 IS 

Pindodut  Anlaitirttiit,  Gri W  , 

Ptmtli«l«./Maut.  Grd M  I 

iti>totta«MtlaiHfoni»t,ara..ri.ilT\li,lis*S'>  W 

IXmilapluHiiiMi,  GrdnFl-lii.flE^31-SS ...  tO 

i>H>i>daii|>a<I(Ma,C;rd.,pl.UI,llgs,»-n) M 

Viaada  urita,  Grd.,  pl.liI,flg«.B-10 a 

Bw6tn-A)inii)H<«;>eripurww.  Grd..  pl.Ui.figi.  l«-3a a 

'    .  JIyborlvuluupuniiiKii.Grd.,iA.Ul,6g».l-^.agii.U-IS U 

Bv6>rAvl»AM  EamIIw.  Grd - ."B 

Hv^orkynnuwii/irftH.  Oi4..  pl.lll,  Bea.lf-Ifi M 

Bybognalltui  argi/rilii,  Grd.,  pi.  Uil,  Ss*.  S-l M 

OoWap*™olM,  Cnl,, M 

in«o«i«i«p«lliJM,  On!.,  pl,li[i.a|pi.S-10 M 

•   ■  X>u»«>HiTuiMnuMl<u.Grd.,lil.lil.ag&l-a M 

fujrfuwm  nriraMI<.  Gid.,  pl.lrl.  fign-B-t -V 

CKelavitax,  Grd - - — - U 

JOunxfliuditeihu.  Gid.,  pl.lril.agi.a-tl fiS 

.  JJfrunwUu  HmtnUdu,  Grd - - K 

Aaiimep,tiU«.niiu.  Gri..  p\.Mi.Bg».l»'%t tt  I 

.ilbumo}MMu>naritf,Gr<l.,  pl.lTll.flg*.l-4 - M  j 

Alhunwriiiltttbrunu.  Grd..  pL  Ivli,  fljpi.  t-lt M  f 

OvrinWlaum&vu.  Grd..pl.lvlitfigB.l'S H  ' 


CvjrriHtOa  Ii-plda,  Gra.,  pL  iTltl.  Bpi.  Sl-U  . . . . 

C\^nin«lld  HOfdfa,  Grd.,  pi.  Iviil.  tlgL  U-ttI 

CvpHnMi  irMiii<l«.Grd..pl.lvIli,flei.«-10... 


ir<mfa>wL«<Mli>>a.Grd.,pl.lli.(lEa.<>-ia S7 

JToniana  (MMbm,  Ord BI 

JfimiiHW  Mofrdfl,  Grd U 

Jfi»iianai>1iI<Aiita,  Grd.,  pl.lvlll,flgLll-lfi Et 

.VDniami/rifida,  GH..  pLLi,aci.l«-iO U 

Luialiu teee,  Grt SB 

iMxUtu  Ivadtu.  Gill.,  pi.  Ii,  flga.  >-l2 U 

MOttUnnrrvtra,  Grd..pl.luv,ag«.5-'r W 

,SM|>MrkviicAiuplatyrl>v«Aiu.  Bd M 


I.  OiRARD,  CHARLBe.  Report  on  Fiahea  Collected  on  the  Snrvej  of  rontea  in  Ctl- 
ifomia  to  conneet  with  the  rontea  near  the  thirty-fifth  and  thirty-aecond 
paridlelB,  explored  hy  Lieut.  K.  S.  Willjamaou.  Porific  Bail  Road  Ezpl.  and 
8urv.,  vol.  K,  Part  iv,  No.  4. 

n>nu«f  nitidiu,  Grd.,  pi.  il.  ag«.i-8 a 

AmWopKts*  iHt«Tiip(M,  Grd.,  pl.ll,flf«.  1-4 83 

Faralalinambuliftr,  Gtd^  pl.ili,flgg.l-» 83 

Faraiabrax  etiMnUvi,  Qrd.,  pi.  lil.  iga.  I>-g S3 

CHinptU  ctmiltBatuj,  Grd..  pi.  ili SS 

fHiropiupithu,  Grd.,  pLlI,flgB.l-4 M 

Otinpiu  ^uOatiu.  Grd.,  pi.  ii,  flgB.  5-« U 

Ophivdon  rlon^tui.  Grd.,  pi.  ivili,  ISg*.  4-7 B4 

Vattoptii  f/vlana,  Grd H 

LfpUitiittiu  armata:  Qrd,.  pl.iT.flg.Z U 

SeoTfonittiaiv 'mamoratM.  Qid„  pL  irl,  flg.  1 .■ U 

Atpieotttu  dum,  Old..  pL  iv.  Bg.  I U 

BtmHtpUttia  tpimatfit,  Ajm U 

l.,pl.mi M 
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OMfrHWw  iriUiaMnnh  Grd 

AatriiuipmtBaW<"™atiii.Gti.,f'i  nll< 


riMIMtli^  mtloMMimu,  ai4 

BmUUma  Jatttni,  Ag.,  pl.mll,  xii-ilii  i^iivl.Hgg.3-1 

BwMMaeaUntitla.  Uri..fLaii:  pl.ix\i,tLgii.i-e . 

Biltfiuttit  rAiHleUrui.  Ag.,  pi.  ni>;  xiiTi.  flgi.  I^i  iiTi,  fl^ 

BmilekAiit  Brrmaini,  Ord..  pi  iiitili.  «itl,  Bg,  B 

AnfJbM«Aui  arynUnu,  Ag,^  pl.kixix 

"■kiutfmilu.  Grd..  pl.iurl,flga.&-B 

fM.  Ayrea.,  pi.  eIvU  ..,- -,,,.,.. 

m  flnuHpJialwi,  Qnl..  [d.  ilil,  flgi,  G-)j 

AJ^onMa/amwH,  GH --- -.--.. 

£M(aio  MfKcowta,  B.Ati.,pl.llv.tlg*.l^ 

/■o^eniaUlt*!  inai{iilli>tiu.  B.&  li„  pl.lvl.flgiLl-l 

ISV«l*IUV((vnmr(ridu.n.  AC    .        

turiliK  tnidmlaiit.  Grd , 

tffiHiia  aoitfBnatt,  lin\    - 

lV»u»»"M*0'd,.  pl.liti. 

SAmw  «wl»Hila.  Ord,.  pl.lilf.ag*.!-! 

fflv**  mtniUlH,  Ord 

JrWaHiAmtu,  Ord..  Iil.Uiv.ag^B-7 


3'  Giiulin.  CHAttt.iM.     Ri>]K>n  U)>oD  FisLea  CoUoateil  oti  the  Survey  of  routea  in 
CaliroruiaaiidUrvgun.  explored  liy  Lieut.  R,  S.  WUlismBon  and  Lieut.  Heaiy 

I..  Abliut.    Pacific  Rail  Road  Gxpl,  nail  Surv,,  vol  vi.    [Alau  rolQirod  to  iu 
Hart  iv,  vul.  x.) 

aliMUi  paueitpinii,  Gril.,  pl.iitl'.ngi.  1-4 M 

JrMtadatnvld.  Qnl.,  pLniKUga.S.t U 

ArlnliwRDtDqiaMM,  Ord.,  |>l.iill>,flK".S,t( ....  .                                                  M 

LtisttomVM  If n«ifu,  pi.  keUV  AgH.  !-!> '14 

^aarrMiTArAv*/'Hf,  pLuv.tlgs.t  3 :u 

BlnniMi  gtntait.  Gnl.,  pi.  ur*.  H^.  4 :I4 

'WtutlrpUu.  tint.,  pi.  iiv*,  Bga,S,<) ..     .  M 

Zwmpmu  aisrvfOgrit,  p],  iirk.  flgii.  l.a :I4 

rUMiiUtyi  notdcnu,  |il.ixr>.HgI.4,r> ;I4 


100, 

''^-  (ilii«ni>,  CilAftl.iM.  H-ltt  Sprkckr  K.  11a(rd.  llflportA  of  Explorationa  and  Sar- 
yyn  til  AMcertaiii  tlia  Host  fravtical  and  Boanriiaii.'al  Ruutu  for  a  Railroad 
friiiii  thn  MiMiii>ii[i)ii  River  to  tliu  Pai-ifii-  Oi'niin.  Miule  nudertliedirtwliou  of 
[III  S.'i  t.'iury  of  War  in  ISOS-'od.  anuurdiug  to  twt«  of  Coii^ruiM  of  Mardi  3, 
i>^-ci.  .Mi.y  Ml,  i»5:(,  uud  Auj!iist5,  ISH,  Vol.  x,  Bkitiukh,  B.v  Sp«ui«.r  F, 
lUir.!.  WiwhinKloo,  1869.  4'^. 
A  ■  iiiiwml  r-inn-l'  iitwn  Ibc  rrpiilon  raJldrtcil  hrlhii  viirlniiH^IplorMlniHiinil  mirvp;:.  for 
•MWlll»IUIInM.I*M  ■■.ml-r..|il«'«l  hy  Si-u.'it  K  lliiir>l  nnil  nii.rli- (llr.if.1      Vim™  for 
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miin^pii 


iii,34,^.3<l>*T.3>.« 


pi^OuA- 


10  (be  cliMDC  torist  lu  of  Ibo  ii«»  KTUunt  uhI  iijin-lra 
tademv  nf  Katural  Sciti^t  of  PUladilpXitt.  (Sm  alwts, 
ir  B«lrd  being  pengiully  in  r-Iiirfa  of  Ihn  »>pHit«  uimn 
"binU,"  hihI  Sir.  Girvri  nTthwri^irCiiiiun  "tliifafB."thiimiwiiuit«iillkl«i 
Uiur  la  dn  JaMlMla  IhurKpnrliiimu  "twpUliw."  I(r.  tfintnl  Iwlne  onllcd  Bbnwd,  Uwimlln 
iMk  fril  npoa  VnteaoT  BUnl.  wlio  prcpunt  all  tlir  dBla  iipau  tbn  nultlml,  dnnrlhUis  *iHh 
nrwHpucHMM  ha<1  mil  hwu  ■.■hiu'iictorijcHl  bflrttre.  It  biuuf!h  tn  1w  rn^r^tlvd  thai  pUftfw  tii* 
tu  trxvi  tppnurd  wltli  anurrly  nominal  oiplanalimi.  irhoi  n  conpuiUivs  lUKUulon  of  ili 
Tk<igDiior*«iids|iK'I»'  flgured  wan  iiinfiinipUliHl  br  hciih  i>r  (■•■>  liirqii'liil'igliitt  Damr^. 

Thn  IbUmrlnit  li«l,  rniitoenttce Ibn  ipDiTiw  wliicb  bnin  l>wu  »tuillwl  by  Dr.  Olmn!.  uiuIbt 
wliiMp  itiractlon  tbc  platM  were  pnpiiTed. 


KnU  niffra.  Hullow- 

Cnttaphiilut  taliarii.  Hnlbr.  pi,  x 
CVuMtikynu  WIttitnU.  K.  *  IJ. 
OnfPiidQphona  tttuflatiit. 
ZKfwafa«nH  dannllf.  Hallmr. 
DoKomniTiu  platfrhiHot,  (]nl. 


Bftodtmut  jtorridKB 


IiVtronnH  bfiTUlif.  Ihini ,  &  Itlbr. 
J'krvnuni"'' Arnututn.  Ijray. 
PIntlodm  iHttonianum.  B,  A  O. 
PtHtiodiHi  fprntrloniOl*.  B.  it  U..pl.  x 
Plftlailmtfiai^tHt.  B.  &  11. 
FbvtiniUni  atnalntw*.  B,  &  11. 
BHhiiMnvt  fraeiofH.  B.  &  CI. 
JMupiini*  aerfdmlaHt.  B.  *  G. 


npaya  bmirinlrii,  Onl 


rn^Kiya  iirH(if(H<»M,  Urd, 


mnhtrMc.  B.  *  O..  pi.  tit,  flf,  IS, 


HaimnioH  eanilritler,  B.  A  C.pl.ml.llKV'. 
AMiUitlon  Frmantl,  II.  A  [i„pl.  XKiI,dB.)t<. 
Awmrion  Pbitl,  U.  *  ».,  pLxxxi,  <W. 
Jftwr«Hti»ijte>jHnEn(,  B.  ±  (t,,pl.<mi.flf.Tll, 

MftiMw,  H.<(U,.pI.xi.ng.l.iuulpl.nxii.fl(.&    I 
■w,  R.<n.,lil.ili,ltc.'i.iuutpl''ulII.8g.H. 
naUM.  U.«G.,pLxi>Ji.ll(.IU, 
a.*C.pl,iiivl,lli;.T. 


PIT^LICATTONS   OP   CHARLES    GIRARD,  M.  I).  75 
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Crciahphonu  wn^tn,  B.  Sc  (1.,  pi.  xxir.  fig.  8. 

Crotalophorug  tergetninwi,  llolbr.,  pi.  xxv,  fig.  9. 

Crotahphorus  Edwarti,  1\,  6c,  G.,  pi.  xxv,  fig.  10. 

CrotalophoruM  Kirtlatidi,  Hollir.,  pi.  xxv,  fig.  11. 

JHadophU  punetatus,  B.  •&.  G.,  pi.  xxxiii,  fig.  82. 

DiadophU  amabUU,  B.  &.  G..  pi.  xxxiii,  fig.  83. 

Diadophii  doeili*,  B.  &.  (r.,  pi.  xxxii,  fig.  1.  and  pi.  xxxiii,  fig.  K4. 

Diadophia puUheUut,  B.  &  (r.,  pi.  xxxii,  fig.  85. 

Diadophis  regalit,  B.  Sc  (i.,  pi.  xxx,  fig.  80. 

Dip§aM  teptentrionaliir,  Keuu.,  pi.  xxv,  fig.  18. 

Elaps/ultiut,  Cuv.,  pi.  xxv,  tig.  15. 

Elapa  Un^r^  B.  &  G.,  pi.  xxv,  fig.  10. 

£lap»  trutis,  B.  &;  G.,  pi.  xxv,  fig.  17. 

EiUcenia  taurita^  B.  &,  G.,  pi.  xxvi,  fig.  19. 

Kutania  faireyi^  B.  aiul  G.,  pi.  xiii  and  xvi, and  pi.  xxri,  fig. 20. 

Euttmxia  proxima,  B.  &.  G.,  pi.  xxvi,  fig.  21. 

EiUcenia  omata^  B.  &.  G.,  pi.  xxvi,  fig.  23. 

£ut4Knia  tirtalit^  B.  Sc  (i.,  pi.  xxvi,  fig.  23. 

EtUttnia  ordinata,  B.  &  G.,  pi.  xxvi,  fig.  24. 

Eutcfnia  radix,  B.  Sc  (i.,  pi.  xxvi,  fig.  25  and  pi.  xxxiv,  fig.  5. 

Eutaniia  mareiana,  B.  &,  G.,  pi.  xxvi,  fig.  20. 

EutcBnia  ordiiioldes,  B.  &.  G.,  pi.  xxvi,  fig.  3. 

EtUainia  donalit,  B.  &,  G.,  pi.  xx\i,  fig.  2. 

Eutamia  vagrant,  B.  &  G.,  pi.  xvii. 

EvUmia  infemalit,  B.  &  G. 

Eutania  eoncinna,  B.  &  G.,  pi.  xv,  fig.  2. 

EuUrnia  elegant,  B.  &.  G. 

EvUrnia  Cooperi,  Kenn.,  pi.  xv,  fig.  1. 

EiUtenia  Piekeringiy  B.  &.  G.,  pi.  xxxvi,  fig.  3. 

Euteenia  leptoeephala,  B.  &  G.,  pi.  xxxvi,  fig.  2. 

EuUenia  Haydeni,  Kenn.,  ])1.  xiv. 

Faraneia  obteura,  B.  &,  G.,  pi.  xxxiii,  fig.  82. 

Georgia  obsoUta,  B.  &  G.,  pi.  xxxi,  fig.  00. 

Georgia  Cooperi,  B.  &.  G.,  pi.  xxxiv,  fig.  ]. 

ITaldea  ttriatula,  B.  Sc  G.,  pi.  xxxiii,  fig.  81. 

Jlerpetodryat  JlavigtUaris,  Hallow. 

Hetrrodon  platyrhinot,  Latr.,  i»l.  xxviii,  fig.  38. 

Ilfterodon  eognatus,  B.  &.  G.,  pi.  xxviii,  fig.  39. 

Ueterudon  niger,  Troowt.,  pi.  xxviii,  fig.  40. 

Ilfterodon  atnwdet,  B.  <fc  (r.,  pi.  xxviii.  fig.  40. 

Heterodon  titntu,  Ilolh.,  pi.  xxviii,  figH.  42  and  42  hit. 

Ileterodon  Tuuicut,  B.  &.  (r.,  pi.  xxviii.  Hg.  43. 

Ijamprotoma  oeeipitale,  llalluw..  ]>1.  xxx  v.  figs.  0, 7. 

Ijeptophit  cettitnit,  IMl,  pi.  xxxii,  fig.  79. 

I^tftphit  tnajalit,  B.  &.  G.,  pi.  xxxii.  fig.  80. 

IxHlia  tenuity  B.  &  G.,  pi.  xxxvi.  fig.  H. 

Mattieophit  JlageUifonnit,  B.  <fc  G..  pi.  xxxi.  fig.  71,  and  pi.  xxxii,  fig.  72. 

Mattieophit  Jlavigularit,  B.  &.  (r.,  pi.  xxxii,  fig.  73. 

Mattieophit  mormon,  l\.  Si.  G.,  pi.  xxxii.  fig.  74. 

Ifattieophit  omatut,  B.  Sc  G..  pi.  xxxiii.  fig.  7.'i. 

Matticophit  tceniatnt,  B.  &  ().,  pi.  xxiii,  and  ]>!.  xxxii.  fig.  70. 

Mattieophit  Sehotti,  B.  &.  (i .,  pi.  xxxii.  fig.  77. 

Mattirophit  tettaentt,  B.  &;  G . 

Nerodia  tratitverta,  B.  &,  G..  pi.  xxvi,  tiji.  1. 

Nerodia fateiata,  B.  &.  (i..  pi.  xxxiv,  fig.  4. 

Nerodia  tipedon,  11.  &.  (}..  pi.  xxvii,  fig.  27. 

Nerodia  erythrogatter,  B.  «fc  (i.,  pi.  xxiii.  and  jil.  xxvii,  fig.  28. 

Nerodia  taxitpUota,  B.  Sc  G..  pi.  xxvii,  fig.  29. 

Nerodia  Jlotbrooki,  B.  Sc  G.,  pi.  xxvii,  fig.  3o. 

Nerodia  nigra,  B.  Sc  G.,  pi.  xxvii,  fig.  31. 

Jffndia rkombifer,  B.  &.  G..  pi.  xxxiv,  fig.  2. 

Waodkouti,  B.  Sc  G.,  ]d.  xxxiv,  fig.  3. 

Mitmntttt  B.  Sc  (i..  pi.  xxvii.  fig.  37. 
liytt,  B.  &  G.,  pi.  xxx.  fig.  .'i7. 

r,  B.  &:  (r.,  pi.  xxx,  fig.  58. 
B.JkO.,pl.xxx.flg.59. 
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1^.  GiBARD,  Charles,  with  Spexcer  F.  Baird. — Continued. 

Boundary,  |  by  |  Spencer  F.  Baird,  |  AsBistant  Secretary  of  the  Smithsonian 
Institution.  |  With  notes  by  the  Naturalists  of  the  Survey.  |  =  |  4to.  pp.  (2) 
3-35,  pL  xli  (for  title  of  volume  see  under  80  and  81). 
The  remarks  above  under  No.  M  apply  equally  here. 

CHELONIA. 

1.  AipidcneeUi  Emoryi,  ApcanAiz 3 

2.  (fypoehelyM  laerrtina,  Agassiz. 

3.  Ozotkeea  trutyeha,  Aj^atMiz. 

4.  ThyroHemum  tonorietise,  Af^aanis. 

5.  Platythffra  JUtveteetu,  Agamiz. 

6.  Ptythem>yi  mobUensit,  Agassiz. 

7.  Trachemyt  eleganty  AgaHHiz. 

8.  CkryMemy§  OregotietiM,  Agaasiz 4 

9.  XerobaUa  Berlandieri,  Agaaaiz. 

HAURIA. 

10.  AUigator  lueius,  Cnv 5 

11.  Seetoponu  ClarH,  B.  &  G. 

12.  Seetoponu  ipino$%t$t  Wieg,  pi.  xxiz,  flgs.  4-6. 

13.  Sceloportu  coruobrinus^  B.  dc  G. 

14.  Seeloporui  torquahu,  Weigni. 

15.  SuloporuM  PoinseUi,  B.  Sc  G.,  pi.  xxiz,  figs.  1-3. 

16.  SeeloporuM  omatut,  Bainl. 

17.  Seeloponu  Thayeri,  B.  &.  G 6 

18.  Setloporus  Mcalaris,  Wicgmonn. 

19.  Sceloportu  marmorattu,  Hallow. 

20.  Sceloportu  Oouchi,  Bainl. 

21.  /rupAryn«o6e<a,  Baird.,  pi.  xxvii. 

22.  CrUaphytxu  coUaris,  Holbrook. 

23.  Crotaphytu*  retieulattu,  Baird. 

24.  Crotaphyhu  Wulizeni,  B.  &  G.,  pi.  xxxi 7 

25.  rta  Stansbttriana,  B.  &,  G. 

26.  rta  omata,  B.  Sc  G. 

27.  rta  omata  var.  linearis,  Baird. 

28.  Uta  tymmetriea,  Baird. 

29.  rta  Schotti,  liaird. 

30.  rta  graeiosa,  Baird. 

31.  Diptosauru*  dortalis,  Hallowell,  pi,  xxxil,  flgs.  7-13 8 

32.  Callitaurus  veiUralit,  Bainl. 

33.  Holbrookia  tnaeulata,  Girard. 

34.  Holbrookia  propinqua,  B.  Sc  G. 

35.  Holbrookia  approximaiu,  Baird. 

36.  Hfdbrookia  texana,  B.  &:  G.,  pi.  xxx. 

37.  Holbrookia  ajlnu,  B.&G. 

38.  Tapaya  Hemandezi,  Girard. 

39.  Tapaya  omatiuima,  Girard 9 

40.  Phrynotoma  eomutum,  (Jray. 

41.  Pkrynokoma  regale,  Girard,  pi.  xxviii,  flgs,  1-3. 

42.  DoUosaurtu  MeCalli,  Girard,  pi.  xxviii,  tigH.  4-6. 

43.  DoUoMiunu  modettut,  Girard 10 

44.  Cnemidophortu  Orahami,  B.  Sc  G.,  pi.  xxxii,  figa.  1-6. 

45.  Cnemidophortu  inomahu,  Bainl. 

46.  Cnemidophortu  oetolineattu,  Bainl. 

47.  (Jnemidophortu perplexug,  B.  &  (r. 

48.  Cnemidophortu  tigris,  B.  Sc  G.,  pi.  xxxiii. 

49.  Cnemidophortu  gracilis,  B.  &.  (i.,  pi.  xxxiv,  fig.  7-14. 

Cnemidophortu  gularis,  B.  &  G 11 

90.  Hdoderma  horridum,  Wif^gm.,  pi.  xxvi. 
il.  amrkonahu  Webbi,  Baird,  pi.  xxiv,  figH.  1-10. 
ML  <lii'i*»iMhif  nobil^,  B.  Sc  G.,  pi.  xxv,  fign.  1-8. 
k^emmUs,  Baird. 
Baird. 
•i«w 12 
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57.  FhyUodaetylun  tubereulonuti,  AVicgni.,  pi.  xxiii.  fij^R.  1-8. 
Sphaeriodactylus  uotatwf,  Baird,  i»l.  xxiv.  ligH.  2d-37. 

58.  Stenodaetylwi  variegatm,  Baird.pl.  xxiii,  figa.  9-27;  pi.  xxiv,  figs.  11-19. 
50.  PlentiodoH  obitolettM,  15.  &  (r.,  ]d.  xxv,  figH.  ^10. 

60.  PleMtiodon  tetragrammun,  Itaird. 

61.  Lygosoma  latcrale,  Dum.  Bib 

62.  AnnieUa  ptdchra,  Gray. 

OPHIDIA. 

63.  Crotalui  atrox,  B.  dt  6.,pl.i 

64.  Grotaluif  con/luentus.  Say. 

65.  CrotaluM  moloinnu,  B.  &.  G.,  pi.  ii. 

66.  Crotalwt  tigris^  Kcuuicott,  pi.  iv. 

67.  Crotalus  eercute*,  Uallowoll,  ]>l.  iii. 

68.  Cratalophorus  conwrts,  B.  6i.G 

69.  Crotalaphortis  Edtvardti,  B.  &,  G.,  pi.  v,  tig.  1. 

70.  Toxieophi*  pitgnax,  B.  &.  G.,  pi.  vi. 

71.  Aneutrodon  contortrix^  B.  &  G. 

72.  EUtpH  tener,  B.  &  G.,  pl.  vii,  fig.  1. 

73.  DipuoM  septentrioiialis,  Ecniiicott,  pl.  viii,  fig.  1 

74.  Euteenia  proxima,  B.  &  G. 

75.  Eutcenia  ornata,  B.  &,  G.,  pl.  ix. 

76.  ExUctnia  mareiana,  B.  &.  G 

77.  Xerodia  Woodkoiun,  B.  Sc  G. 

78.  Regiixa  Grahami,  B.  6c  G.,  pl.  vii,  fig,  2, 

79.  Regiiia  Clarki,  B,  6c  G.,  pl.  x,  adult ;  pl.  xi,  fig.  2,  young. 

80.  Heterodon  eognatwi,  B.  &.  G. 

81.  Heterodon  nancuM,li.  6c  G.,  pl.  xi,  fig.  1 

82.  IHtyophU  bfUona,  B.  &  G.  . 

83.  Arizona  elegant,  Kcnnicott,  pl.  xiii. 

84.  Scotophu  Liudheimeri,  B.  &  G 

85.  Scotophii  Emoryi,  B.  &  G.,  pl.  xii. 

86.  Ophibolu*  Boyli,  B.  <fe  G 

87.  Ophibolim  itplendidun,  B,  Sc  G.,  pl.  xiv, 

88.  Ojihiholuii  Sayi,  B,  &  (r. 

89.  (Jeorrjia  olmoUta,  B.  &.  G,,  pl.  xv. 

90.  Uaacnnio)}  rlarivciitriv,  H.  wV  (i. 

91.  Maiftici>i)hit<  Schntti,  H.  «S:  G..  pi.  xviii. 

92.  J/aWiVo/j/ie*  ornatun,  B.  A:  (J.,  pl.  xvii. 
9:i.  ilatitiati>hix  tc^tacnm,  B.  A.  (1..  jil.  xvi. 

94.  Salvadura  (irahaiuuF,  15.  A;  (1..  pl.  v,  !i;:.  2 

9r>.  Lt'ptnphits  majdU*,  H.  A:  (J. 

IHi.  Soiiora  truiiamiulata,  B.  A:  G,.  ]»!.  \ix.  i\'^.  'i. 
97.   h'hinnrhihi^  Lrconfi.  ]\.  \  G..  pl.  xx. 

95.  Latnprostnna  occipitale,  Ilallowill,  pi.  xxi.  li;;.  1. 

99.  Laniprtufdtna  cjfiitcopuv}.  Kcunirott.  pl.  viii.  tij;.  _' 

100.  Ihadophis  regalU.  B.  A:  G, 

101.  Diaihtphitt  rf«ri7iV.  B.  A  (? .,  j>I.  xxi.  fi^;.  3. 

102.  Tacuiuphis  imperiali*,  B.  A:  G.,  pl,  xix.  ti^.  1    

10:{.   Tantilla  'jranlii,J\.\  G. 

104.  Toluca  tin  fata,  Kounicott,  \A.  xxi.  fig.  2. 

105,  Kcna  dulcui,  B,  A:  G 

BATrLVCIlIA. 

Jiu/o  Americaiwf,  Lo  (Nmto.  pl.  xxxix.  fii;s.  14 

I0f>.  llxt/o  punctatxiu.  B.  A  (?..  pl.  xxxix,  liiis.  5-7, 

107.  lixtfo  mh\iUftrA'iV\\..  pi.  xl.  ti^t*.  1  4. 

108.  lixi/o  hjitcingxm.  (inl..  pl.  xl.  tiirs.  .'>  10 

109.  llii/n  alrariKf.  Tird..  i>l.  xli.  fig8.  1  t?, 

110.  /?f//f.  hnlnp/nia,  11.  A  ( ;..  pl.  xli,  fis:s.  7-12, 

111.  lixi/o  »;<*/</ior.  (;rd..  pl.  xli,  figs,  i:!  l.s. 

112.  //?//<»  WiyiKlhoxufi.  Girard 

ll.l,  liufo  ciurnafug.  Say. 

114,  Jiu/o  f/W*i7»*.  (^lirard. 

115.  Hana  cate*Oiaua,iihayr. 
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1^.  GiKAKD,  Charles,  with  Spencer  F.  Baird — Coutiuued. 

116.  Bana  JiotUezumae,  Baird,  pi.  xxxvi,  figs.  1-6. 

117.  Jtana  Beriandieri,  Baird,  pi.  xxxvi,  figs.  7-10. 

118.  itana  areototo,  B.  &  G.,  pL  xxxvi,  figs.  11, 12 28 

119.  geaphioptu  Couehi,  Baird,  pi.  xxxv,  figs.  1-6. 

120.  Acrii  erepUant,  Baird,  pi.  xxxvii,  figs.  14-17. 

121.  HeloeceUs  Clarki,  Baird,  pL  xxxvii,  figa.  4-9. 

122.  Hyla»emifa9ciata,lBjillow. 

123.  Uyla  «cimia,  Baird,  pi.  xxxviii,  figs.  8-10 29 

124.  Hyla  VanvUeHy  Balid,  pL  xxxriii,  figs.  1-3. 
1^.  Hyla  ajfinU,  Baird,  pi.  xxxviii,  figs.  4-7. 

126.  AtnMyftoma  proterpina,  B.  &.  G.,  pi.  xxxv,  figs.  7-14. 

127.  AmUyttoma  Texanum,  Baird,  pi.  xxxv,  fig.  15. 

128.  Siren  Uuertina,  L. 

102. 

1858.  GiKAKi>,  CiiARLKS.     **  A  Keprcscutative  of  thtf  Myxinoid  Family  on  the  north- 
eaatern  Coast." 

Vroceedingn  Academy  of  Xatural  ScivHcen  Philadelphiaj  x,  223-4.     1858. 
Ic'hthyological  Notices,  i. 
Mifxine  litnona,  n.  s. 

Bay  of  Fundy,  Dr.  W.  8tiiupsou. 

103. 

IS)8.  GiRAKD,  Charles.     **  A  Giant  Horring  caught  ott"  Long  Island." 

Proceedings  Academy  of  Natural  Sciences  Philadelphia,  x,  224.     1858. 
Ichthyological  Notices,  ii. 
Megalop*  elonffatus,  ii.  s. 

Off  Long  Island,  W.  U.  Dougal.    Probable  habitat,  Gulf  of  Mexico. 

104. 

1©8.  GiRARi),  Charleh.     *'Now   facts  relating  to  the  History  of  the  Salmons  of 
Culumhia  Kiver." 

Proceedings  A cadeniffof  Natural  Sciences  Philadelphia,  x,  224-5.     1858. 
Ichthyological  Notices,  iii. 
Saltno  \ewberri,  u.  a. 
Columbia  Rivor. 

105. 

^^^'  (ilRAKi>,  Charles.     ''The  Genus  Thaleichthys." 

PriH'trdingH  Academy  of  Natural  Sciences  Philadelphia,  x,  225.     1858. 
I('hthyoh>gi('al  Notices,  iv. 
ThaUichthys  Paci/Uus,  Grd.,  ideiitifal  with  T.  Slcvenn,  (Jrd.* 

106. 

l®i^.  GiKARi>,  Charlks.     ''Curious  traits  of  Organization  amongst  the  Fishes  of 
California  and  Oregon. '^ 

Proi'cedings  Academy  of  Natural  Sciences  Philadelphia,  xi,  56-8.     1859. 
Irhthyological  Noti<!es,  v. 
Sfodinus  mtiriewf.  ii.  h. 

Bay  of  Monterey.  Califoriiiii,  A.  S.  Taylor. 

107. 

W50.  OiKARi>,  CnARLK8.     **A  Keprest'ntalive  of  the-  Family  Ophisuridw,  from  the 
Paeitir  coast." 

Procttdings  Academy  of  Natural  Sciences  Philadelphia,  xi,  58.     1851). 
Ichthyological  Notices,  vi. 

MTBICIiTBTll,  n.  g. 
Jfyrfafcrtyi  tSgrinus^  n.  a. 

Bay,  Oregon,  Capt.  C.  V.  Stone. 
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lOB. 

ie5B. 

(;iiuni>.  (!nAiii.E8.     "A  rifpriHrlU  fr..iii  111.-  wat.T-  i.f  HiK'k  Crpelt." 

I'rocrrdingi  Acadtms  of  yalHml   Scirncr,  rkiliuMpliia,  xi.  58-9.     1859, 

lohthyological  Nntic-L-A,  vii. 

Rwk  Cn»t  PoWniM  Riwr. 

109. 

1859. 

(;irAln..  ClIARI-Es.     "A  Finaali-  frnm  Palftlka,  Enat  Flori<l»." 

I rht.hj'ologinol  Notices,  viii. 

FUnHulutnmimiai.  n.  ». 

KmI  Floridn,  Townwod.  .;|..v.... 

HO 

1859. 

GtlunD,  Chaiilgh.      ••  Fundului  lemitlw." 

IththyoloRioul  Notii-w8,  .\. 

Znaonreln  fn'llu,. 

I'rsiri- .y.T  lluiiRi-,  t..miiiniia .  Kiii-i.'livilli',  K™nn>ky. 

111. 

I8.'<!l 

GiRAiin,  (^iiAKI.F.H.     "  Uydrargsrn,  iiiUfcU-il  lii'tnwn  Fort  DefiiuiPB  mnA  P 

Union,  New  Mexico." 

Icbtbyological  Nuticea,  i. 

Hsdrarronilfftra.  u,  «. 

RiuBrnvo.  IriliuUrj- Ri"UriLniL,ii1,'l  Ni.rl.-,  liny.'  Party. 

112. 

1859. 

UiRARP,  CiiABucH.     ■■  The  Guniis  Gatiibiiiiia." 

lebthyological  Not.ir««,  xi. 

Kmlh  Cumlinn.  KlorkU.  Ch,  15lnir.l,  T  lil..vrr. 

Knt«byI-mfc»,.rPo-y»fCu1.. 

113 

1859. 

GlRARn,  niARLKs.      ••OnGirardiHtt/oriH'i'iit" 

{•rormUng*  .U-adrnf  of  XaUral  Sdrtxt,  l'hilad.lpk\a.  xl.  ffi-S.  18.%9. 

li'bHiyoloBitivl  Noticed,  lii. 

3»ath  Ciinliu*.  Ur.  Uluvrr 

XuUcal  by  Aguwf*.  m  Bilmndria/«r«Kt«.  \g.  IM.  fi.l 

114. 

I85i>. 

GiUARi>,  ('IIAUL.E«.     -A  Blind  >*«!.,  t:.k.-ii  rr..i»  :.  «..ll,  i.mr  BuwUaKOl 

Kui.tn.ky." 

/V...-wrfi».ff.  .Iiflrf™*  o/  .Vii(4irol  SrwBfy*  rhihMi>hia.  xi,  6S-i,  I8G0. 

li-lii.li.vot«ej<'»l  Notices,  xiii. 

TrriliJi-MTKm,  n.  «. 

BnwILiig  linm.  Kcntuivky.  .1 .  %.  TminiclDm. 

^m 

18r.9 

(JlKARJ.,  UHArtLKS.      '-'Ml  FT«m>tU  nfcf.iw."                                                  ^^^^^H 

/V«wrf.«y-  Av«d,mi  of  Sotmntl  SHrncn  l'kiUid.t,,k.«.  m,  .H,  im^^^^H 

Notli-oi.  xiv.                                                                           ^^^^^H 

Krrrntof^.i.nfuiiAnHf  (jTiI..  iunlKL'nn>HrvU«f.   nrvirw.A«u>.  Hnl.        ^^^^^^H 
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116. 

1869.  GiRARD,  Charles.     ''A  Megalops  from  the  Tortagas,  Garden  Key,  Florida.'' 
Proceedings  Academy  of  Natural  Sciences  Philadelphiay  xi,  64,  1859. 
Ichthyological  Notices,  xv. 
Refers  to  MegaU^  eUmgatus.  G Irani. 

117. 

1859.  GiRARD,  Charles.     '*The  genus  Arlina.'* 

Proceedings  Academy  of  Natural  Sciences  Pkiladelphiay  xi,  64-5,  1859. 
Ichthyological  Notices,  xvi. 

ABLCTA,  II.  g. 
Arlina  «fulgens,  n.  «. 

Potomac  River  and  tributaries. 

118. 

1859.  GiRARD,  Charles.     "Another  Representative  of  the  Etheostomid  family,  from 
the  Potomac  River." 

Proceedings  Academy  of  Natural  Sciences  Philadelphiay  xi,  65-6.     1859. 
Ichthyological  Notices,  xvii. 

ESTRBLLA,  n.  g. 
EtireUa  atromaculata^  h.  b. 
Potomac  River. 

119. 


>r 


1859.  GiRARD,  Charles.     "  Percina  nebulosay  in  the  waters  of  the  Potomac  River. 
Proceedings  Academy  of  Natural  Sciences  Philadelphia^  xi,  66.     1859. 
Ichthyological  Notices,  xviii. 
Described  by  Profofwor  Haldeman ;  captnre<l  in  the  Susquehanna  River.  ^ 

120. 

1859.  GiRARD,  Charles.     **  Eth^ostoma  caprodes  of  Ratiuesque." 

Proceedings  Academy  of  Natural  Sciences  Philadelphia^  xi,  66.     1859. 
Ichthyological  Notices,  xix. 
Refers  to  genus  Pbbcina,  Ualdeman ;  Percina  caprodes,  Grd. 

121. 

1859.  GfRARD,  Charles.     ^'Are  Pileoma  semifasciatum  and  Percina  nehulosa  identi- 
cal f" 

Proceedings  Academy  of  Natural  Sciences  Philadelphiaj  xi,  66.     1859. 
Ichthyological  Notices,  xx. 
Reference  to  the  third  s]>ecieM  of  the  genus  Percixa;  Percina  temifascicUa,  Grd. 

122. 

1859.  GiRARD,  Charles.     **  Pileoma  Zebra." 

Proceedings  Academy  of  Natural  Sciences  Philadelphia,  xi,  66.     1859. 
Ichthyological  Notices,  xxi. 
Reference  to  the  fourth  ;)pecieM  of  PorciuH,  appellation.  Percina  zebra,  Grd. 

123. 

1859.  GiRARD,  Charles.     **  Pileoma  c'arbofiaria." 

Proceedings  Academy  of  Natural  Sciences  Philadelphia,  xi,  66.     1859. 
Ichthyological  Notices,  xxii. 
Beferonce  to  the  fifth  specieit  of  Percina,  appellation.  Percina  earlxmarifi,  Grd. 
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124. 

im 

(IlRAKI.,  ClIABLlW.     "A  Ui-W  Ki'llllH  "[  Hlll.«.M"lil>.l," 

r'rocerdiHgiAaulemfo/XaUrtl  .Sdcriccs  PhiM.lpl-i-i.  \\.  Gi.     185!t. 
IiliiUyological  Nolicwt.  ^xUi. 

125. 

lasa. 

(•UUKD.  CiURLEH.     "  01i|;«ci>plialiu  fniiii  Jiunv^  Kivpr,  VirKioift. 

lohthyologipul  Noiicos.  xxiv. 

126. 

(8511 

York." 

rnini-diixj'  .t-fxtrwy  "/  .Ynfiiru'  firiiiHt-n  fhiladrlphla,  \i.  Gl,  ItOt). 

Iclithj-oloBicRl  Nolkw,  jav. 

OUftcrplialm  Lliittl.  (Int. 

Wnli'nil,  Wii,vn«  Cimnly  Tfrw  Yurk, 

Dmi'ribod  by  Dt.  H.  K.  Swrot  andct  llii'  «|>pi>lliitiub  .■!  tiftn»(uiii.i  Lt.i.t'.wi 

127. 

<ilRARIi,  niAIILEW,      ■'AS|H.-cicB.il"Etl»'<iBli.iuin-.illwl(«lar  F.Tt  (irii(l..l.  Luke 
Huron." 

iDhth.vulogicBl  Noticiw.  xwi. 

Lake  Quran,  it»).  B.  Alvonl 

lie. 

GUtARD.  ClIARLES.      "fnlonolHH  fifiviliif" 

rrmwrfiHj.  Jmrffwj  o/  .Vn(«rui  tkitHCti  l'hiU>U  Iphin.  x\.  B8.  1HS3. 
Ivlith.vulugimI  NoiU-ue,  Kxvii. 
CHfVBuciu/iwSonif.  u  ■. 
K.  8.  0.jttB. 

129. 

GlRARii.  CRAaLKS.    "HailroptpriMin  thu  Walvrauf  th<-  Pntoniac  Rlv«T." 
U-hlh.vo1oKii.al  Nnlirm,  xxviii. 

Tlibular^  at  (Lie  PuMuuh  K>v.  r  >ti  Aut.^'  Artifl'l  l'<iuDli    Ualfljwt 

130. 

f             M58. 

GIIUKT>.  CiiAKUi*.     '-  KwlruptiTTUH  til  till'  Atlnn»ii&  Kitit.'                          ^H 
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131. 

GiRAKD,  Charles.     **X  Representative  of  the  Etheostoma  family  procured  by 
the  U.  S.  and  Mexican  Boundary  CommiHsion.'' 
ProceediutjH  Academy  of  Natural  Sciences  Philadelphia ,  xi,  101,  1859. 
IchthyoUigieal  Notices,  xxx. 
ALVAMitti,  n.ii. 
Alvariu*  laUralU,  n.  m. 

Kio  Bnivu  of  the  Kio  Grande  del  Norte. 

132. 

GiRARD^  Charles.     ^^Diph^siou  in  the  Wat«»r8  of  Chihuahua  River.*' 
Proceedingn  Academy  of  Natural  Sciences  Philadelphia,  xi,  101-2,  1859. 
Ichthyological  Notices,  xxxi. 
Dipluion  faaeiatva,  n.  h. 

Chihuahua  River,  John  Pottt». 

133. 

GiRARD,  Charles.     '^Aplesion  in  Chihuahua  River." 

Proceedings  Acadany  of  Natural  Scienois  Philadelphia,  xi,  102,  1859. 
Ichthyological  Notices,  xxxii. 
ApUnion  PoUti.  n.  h. 

Chihuahua  River,  John  PuttM. 

134. 

GiRARD,  Charles.     '*OIigocephaln8  in  Devil^s  River,  Texas." 

Proceedings  Academy  of  Natural  Sciences  Philadelphia,  xi,  102,  1859. 
Ichthyological  Notices,  xxxiii. 
OUgocephtUuM  (frakamii,  ii.  m. 

Devil's  River,  Texa«,  John  11.  Clark. 

135. 

GiRARi>,  Charles.     "Oligocephalus  in  the  Rio  Leona,  Texas." 
Proceedings  Academy  of  Natural  Sciences  Philadelphia,  xi,  102,  1859. 
Ichthyological  Notices,  xxxiv. 
OUgocephalu*  Leonctutut,  ii.  h. 

Rio  Looua,  Texu«,  John  11.  Clark. 

136. 

GiRARD,  Charles.     ''Oligocephalus  in  a  Tributary  of  Gypsum  Creek." 
Prm'eedings  Academy  of  Na'tural  Sciences  Philadelphia,  xi,  102-3,  1859. 
Ichthyological  Notices,  xxxv. 
(HigoeephaluM  piUekeUuM.  n.n. 

Gypttum  Creek,  Whipple  party. 

137. 

GiBARD,  Charles.     "Boleosoma  in  rtie  Rio  Seco.,  Texas." 

Froeeedings  Academy  of  Natural  Sciences  Philadelphia,  xi,  103,  1859. 
Ichthyological  Notices,  xxxvi. 

graeile.  n.  h. 
Sia  8«oo  and  Rio  Leouu,  Tcxao,  Dr.  C.  B.  Kennorly. 
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138. 

180.  OlKAXD,  COABLBB.      "TheOaiiU  Iloli-idithyB." 

PraoMdfava  Joaieaui  ofSatmrmt  AcicHCf*  i'Aiiarfrfji*in,  li,  103-J,  HSiO. 
lohtiiyologiccl  NoticM,  xxxvfl. 


LMIa  HwUj  Blvcv.  UptMT  MlMOiirl,  Dr.  OeorB*  SodiBr. 

139. 

18DB.  Ot&utD,  Chabixs.     "  Boleiohthyi  in  Coal  Creek, 
FroeetMHt*  JMdumt  of  Ntttmral  Sett 
lohtliyological  Noticea,  zxzviU. 

Coal  Onak,  Arkuau,  WJi^^  FMiy. 

IftO. 

1868.  QiBARD,  Charixs.    "  Boleichthys  at  Piedr^Mlnta,  TexM," 

J>r«OM)fHV«  ^omlcrMy  o/JVaianiJ  SsleMM  PUtaMpMo,  zi,  lOt,  18BB. 
lekthf  olo^cel  Notices,  ucziz. 

Ptetomiite.  T«Hw.  John  H-ClKk. 
141. 

UG9.  GiRARD,  Charles.    "  Ailetoktlyi  in  Cannon  Ball  IUtw." 

ProeeaUnfa  AtMdemg  oflfatmral  S<MHet»  FkOadelpkia,  xi,  101,  1889. 
Ichthyolo)[ical  Notices,  xl. 
tidMyt  Wamni,  d.  ■. 

Upper  MiHourl  and  Ydlowalooe  Rlccn.  Lieut.  G.  K.  Wurea. 

142. 

1859.  GiRARD,  Charlks.     "The  Genus  Zggimeeten." 

Prooetding  Acadtms  of  Kataral  Sdencra  Philadelphia,  xi,  113,  IWB. 
Irhtbyological  Notices,  xli. 
ZyffotueUi  puUAeUut,  n.  h- 

6ug«r  Lottf  Creek,  Arkuivofl,  Whipple  party. 

143. 

18S9.  QiRARD,  Charlkb.     "i.ini(i  Alont^OuT  Own  SUorrs  nnd  in  tliu  Mexican 

Proeeedingn  Aradrmg  of  Xalural  ficieHtcii  PhUadelpkia,  xi,  114,  1858. 
IchthyolujEJcal  Notices,  xlii. 

IJUB]|wriMin  IwtHcen  the  genns  Limia  null  rertHia.    Pnir<iviiir  Pupy  i)ualal. 

Jfstfinuia  lolfpinna  wore  collecied  (t  Oiilvwlnii.  Toiiu.  Iiy  I>r.  KeuuBdy,  sod  J 
niiiJtiliwiUii  iroUocteil  it  PalMlu.  But  Florids,  by  Ur.  Oluvcr. 

144. 

1859.  Girard,  Charlks.     "  Pacilia  Uneolala  troia  BroirnRville." 

Procecdiigi  Academy  af  Jfahiral  Sciatees  PhUadrlphia,  xi,  114-15,  1859. 
Icbthfologiral  Notices,  xlUi. 
AwOla  KmoIoM,  Old. 

Bis  Brnra  of  tha  Sla  Gnadt  dri  If  oito. 
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145. 

1850.  GiRARD,  Charles.     "Tho  Species  Limia  pwciloidesJ' 

Proceedings  Academy  of  Natural  Sciences  Philadelphia^  xi,  115,  1859. 
Ichthyological  Notices,  xliv. 
lAmia  pogcHoidet,  n.  a. 

Indlanola,  Texas,  John  H.  Clark. 

146. 

1859.  GiRARD,  Charles.     **Limiaformo8a  in  a  Lagoon  at  Paolo  Alto." 

Proceedings  Academy  of  Natural  Sciences  Philadelphia^  xi,  115,  1859. 
Ichthyological  Notices,  xlv. 

Limia  formo»a,  n.  a. 

Paolo  Alto,  Mexico,  John  H.  Clark. 

147. 

1859.  GiRARD,  Charles.     "  Limia  in  the  Province  of  New  Leon." 

Proceeding  Academy  of  Natural  Sciences  Philadelphiay  xi,  116,  1859. 
Ichthyological  Notices,  xlvi. 
Limia  Cfniehiaiui,  ii.  h. 

Rio  Sail  Juan,  Lieut.  D.  X.  Couch. 

148. 

1^.  Girard,  Charles.     "  A  Species  of  Limia  Common  about  Matamoros." 
Proceedings  Academy  of  Natural  Sciences  Philadelphiay  xi,  116-17,  1859. 
Ichthyological  Notices,  xlvii. 
Limia  MatamorenHs,  ii.  r. 

MatamoroH,  L.  Berlandier. 

149. 

1&9.  GiRARD,  Charles.  "The  genns  Adinia." 

Proceedings  Academy  of  Natural  Sciences  Philadelphia^  xi,  117.     1859. 
Ichthyological  Notices,  xlviii. 

Adinia,  n.  g. 

Adinia  ntuUi/ateiata,  ii.  n. 

CrulveHtou.  Texa«.  Dr.  C.  It.  K.  Kennerly. 

150. 

1859.  Girard,  Charles.     **The  genus  Lncania." 

Proiredingtt  Academy  of  Natural  Sciences  Philadelphiay  xi,  118.     1859. 
Ichthyological  Notices,  xlix. 

LrCANIA,  11.  a- 
Lueauia  ventuta,  Cinl. 

Iiidianola.  Texaa,  John  II.  Clark. 
ThiM  iM  Limia  ventuta,  Gnl.,  (k'8crib«Ml  and  figured  in  the  Ichthyology  of  the  United  States 
and  Mexican  Boundary. 

151. 

1859.  Girard,  Charles.     "Lncania,  collected  in  the  Neighborhood  of  Matamorns." 
Proceedings  Academy  of  Natural  Sciences  Philadelphia,  xi,  118.     1859. 
Ichthyological  Notices,  1. 
Lueania  aJUnit,  n.  8. 

Hatamoraa,  L.  Berlandier. 

152. 

1859.  Girard,  Charles.     ^^Lucania  collected  in  the  Vicinity  of  the  City  of  Mexico." 
Proceedings  Academy  of  Natural  Sciences  Philadelphia,  xi,  118-19.     1859. 
Ichthyological  Notices,  Ii. 

A  eyprinodant  of  peculiar  shape,  collected  in  the  vicinity  of  the  City  of  Mexico  in  1853  by 
MiO*  ^*  Rich.  The  specific  name  originally  Helected  waH  L.  Riehi,  but  by  a  singular  over- 
ilghi  il  diuppesnd  fittnn  the  text  while  going  through  the  press. 
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1853.  (iuunii.  CiiAiu.i'^s.  •■■rb.-Ch«r 
^_  Praterdiiiga  Acailfui}/  of  XalHrat 
^L      lahthyologkul  Kiiti(VH,  Hi. 
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154. 

1859.  Gnunn,  Caarlks.     ■' (iirardiTiHii  *anorietuit*  vtXiftXeH  in  Siiti  I)i-iiiarilinoC 

Prort*diiig>  Amdrmn  of  Xatural  Sititmrri.  mladvlphia.  \\.   ILli.      185a.        ■ 

IrfatlifnloKical  Nntlcpfl,  liii.  J 

Wntrdinnttenmiemu.  n.  >.  I 

bUud  Cowt,  Ur.  C.  U.  K.  Kouiwrl^ .  ■ 

155. 

I8G9.  QiRARD,  Chaihxs.    "TheAfflnftiesb«tweenGunbiijl«MidZyginiect«».'' 
FroetaHngi  Jeademy  of  Natural  Sdencet  PWadetpkiti,  xl,  130.    ISCS. 
Icbthfologicsl  Notices,  liv. 

Ommbtuia  iwMKi,  GH. 

BpHlmeni  oollMl«d  bj  Lleat.  3,  Q,  Parke  In  CamUHilie  E^srlng,  Vcslao. 

156. 

I8GA.  GiRAKD,  Charuu.    "  QamiuMa  afnit  collected  In  Texas. 

Proeeeibigt  Joodmy  of  yatttral  Sei«tu>a  PWIadelpfcta,  xj,  120.    1889. 
Ichtli7ol)>gicBl  Noticee,  Iv. 

^edueni  ooUacted  Id  Baa  Padro  Creek  and  In  Dry  Craek,  Teiaa,  b;  Dr.  C.  B.  1 

157. 

1^9.  OlRARD,  CllARLRS.    "At  to  Cambntia  patmflit." 

ProceediKgt  Academy  of  yatmal  Srienren  PhiloArfphia,  xi,  121.     1^9. 

Irhthyoloipoal  NoticpH,  Ivi. 

CoIIk[I«1  liy  l>r.  C.  II.  R.  K>-niicrly  in  Iho  Rio  Nanrii:  hIhil  in  llir'  Rio  U«nii.  Itin  1 
■Dd  Rki  Seco. 

158. 

1859.  GiRARD,  CiiAHi.RS.     "OamliiiBin  fnim  tlio  ItydroRrnpUir  BnHiii  «f  tlin  Ri 

Proceedingn  Acadftng of  Xalural  Sfieriifii  Pkiladflphia,  Tii,  121.    18ri9. 
lclitliyi)lngii-al  Notioen,  Ivii. 

Hli>  San  IHeco.  New  Lboii.  II.  S.  Coilrh. 

159. 

1859.  GiRARD,  Ciiaki.es.     "GnmlxiHin  in  tli<^  Cnllpitinii  of  ttiP  Into  LoiiIh  Jtrrla: 
of  MfttanwiTaR." 
ProceedinriH  Aradrmg  of  Ifatiiral  lirieneai  Philadtlphia.  \\,  121.     Ittfifl. 
IrhtliyolnKiciil  Ni>ti<'.H<,  Iviii. 

160. 

X859.  GiRARn,  Charlrs.    "A  spccleHof  GnmlmBia  iii  CliiliiinLiin  Rirpr." 

Froceedingt  Acadrny  of  Xatiiral  S<ie»ce>  Philadelphia,  xi,  121-22.     1859. 
IcL theological  Notices,  lix. 

ChUmsbua,  Jobn  Potta. 
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161. 

Ii69.  (iiKARD,  Chakles.     **Fuuclu]u8  iu  Charlotte  Bay,  Florida." 

Proceedings  Academy  of  Natural  Sciences  Philadelphiay  xi,  157.     1859. 
Ichthyological  Noticeg,  Ix. 
Fundulvs  Floridensit,  n.  n. 
Charlotte  Bay,  Florida. 

162. 

1859.  QiRARD^  Charles.    **A  Cypriiio<lou  collected  iu  the  Neighborhood  of  San  Diego, 
California.^' 
Proceedings  Academy  of  Natural  Sciences  Philadelphiay  xi,  157.     1859. 
Ichthyological  Notices,  Ixi. 
Cyprinodon  Califomientit,  n.  h. 

San  Diego.  Califomia,  Dr.  TfaomaH  Webb. 

163. 

1859.  GiRARD,  Charles.     "A  Cyprmo<lon  collected  in  Chihnahua  River." 
Proceedings  Academy  of  Natural  Sciences  Philadelphia,  xi,  158.     1859. 
Ichthyological  Notices,  Ixii. 
Cyprinodon  eximius,  n.  h. 

Cbihnabna  River,  .Tobn  Pottii. 

164. 

1859.  GiRARD,  Charles.     "  Pomotis  chwtodon," 

Proceedings  Academy  of  Natural  Sciences  Philadelphia^  xi,  158.     1859. 
Ichthyological  Noticefi,  Ixiii. 

Bryttus  ehertodon,  Grd. 

Patnotis  elurtodtm,  Bainl,  ix,  Ann.  Rep.  Smitbfl.  Innt.,  1855,324. 

165. 

18r»9.  GiRARD,  Charles.     "  Clupea  teres." 

Proceedings  Academy  of  Natural  Sciences  Philadelphia,  xi,  158.     1859. 

Ichthyological  Notices,  Ixi  v. 

RefiTM  tljat  Mp<H^ieH  t4>  genim  Hareiufula,  of  ValenciennoH,  iiudor  tbo  name  of  H.  teret.  Baird 
and  Dt'Kay  qnot<Ml. 

166. 

18riO.  GiRARD,  Charles.     ^^Pimelodus  lemniscatus.^* 

Proceedings  Academy  of  Natural  ScienrcH  Philadelphia,  xi,  158.     1859. 
Ichthyological  Notices,  Ixv. 

TbiH  in  tbe  name  an  Kotttnm  Innniteatus,  (lul. 
Pennnylvania,  LeHUcnr. 

167. 

1850.  GiRARD,  Charles.     ^^ PimeUdus  gracilis." 

Proceedings  Academy  of  Natural  Sciences  Philadelphia,  xi,  158-9.     1859. 
Ichthyological  Notices,  Ixvi. 

TliiM  in  the  aaroe  a«  Pimelodut  IToughi,  Grd. 

Smnnierville,  New  Yorlc,  F.  B.  Ilongb;   Foxbnrgli  and  Ogclenbnrg,  Pennsylvania, 
Baird. 

168. 

1859.  GiRARD,  Charles.     "A  Species  of  Pimelodus  collected  in  the  Neighhorhood  of 
Racine,  Wisconsin." 
Proceedings  Academy  of  Natural  Sciences  Philadelphia,  xi,  159.     1859. 
Ichthyological  Notices,  Ixvii. 
PimeioduM  Boyi,  n.  a. 

Kaclne,  WiaoooMin,  Dr.  Hoy. 
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169. 

^H      1859 

nntAUD,   Chables.     ■■SiK'tiHieii*  ..!'  11   S|.^,..,-,  .,r  nmrl.ul«-.  .■iiii«ht  ia 
llivt^r.  ncAT  Kaciut,  WiHcuuHiu." 

Ichtbyological  Nolices,  Ixviii. 

^H 

170. 

^H     1859 

ftinARD,  Cbakleh.     "ASperiro  of  Pi«rlod«',  .■i.ll..c'ie.i  l,y  Robert  KpoI 

AiUL  Plaiim.  IHii.oi»." 
Pro<»NtingfJradi-msofXalur«lflrivi.c,-  rhUu,Ut,,Uia,  xi,  lo!t.     lH5!t. 
Iihthvoioifical  NoIi..-«,  Isix. 

^H 

171. 

^H     1850 

Pro<!rtiliHS»  AraOtMg  of  XalHrat  .Vriri„r>  miiiiMi>hm,  x:    ItHJ.      IKTiH. 
I.btI..yoIogi«a NolicM.  Uk. 
K«-(odi.ii»-«-nvi,li... 

ULa  OnUrU'.S.  F.  Bainl.                                                                                          ! 

^^B 

172, 

^H    1851) 

(riHAiif),  Chabi.bb.      ■'TliP  Inii-  PiiHoMui  eatHt"  (not  Di-Rk,v). 

Ii'lithyolngical  Nntici'x,  Ixxi. 
Piarhiduitahu,  Cov.uid  Vul..  1. 
Soiilhcrn  SUlM. 

^^H 

173. 

^^M    185» 

GiitAiti),  Ciiari.es.     "The 'Cbnnne]  Cnt,' or -Mud  Cat,' of  tbo  Cbwup 
Ichthyolof^i'iil  Kolicps,  Ixxii. 

Pf™,i«(u.[,™i,  11..- 

I'.iloiiiai-  Kiv^r  itu.l  IW'p  Itiiii,  oik)  al  t-MrlUl.',  l-dinKylviinljL 

^H 

174 

^H    I85S 

riiRABD.  CliARLKS.     ■•/'iowWK*  /<«w<n'oll«.ti'il  111  CharlcwtiHi,  Sioutli  Can 
khthyologiral  Notlfps.  Ixxiii. 

nmrkdutjmma.n.*. 

rh»rl..-lo.>.  SolUh  Cmliin,  Ch.rlM  Gir.rd 

^H 

175. 

^^B     18Ii<l 

GiRARi.,  I'HAiii-KK      "Winr(odi<«  rHl;(w«/Hi..  ™llfcl«l  iti  Cli.irl.^t.in.  Sunt) 
)ina." 

khthyn]ogr.al  Notices,  luiv. 

Iiiaf1«iluu,  Sjutl.  Carollnri,  rlmrl.-  Oliar-l. 

^^ 

17fi. 

^^H    185!l 

GCRAKD,  ClIABLUS,      '■Fim«loilwplat>lffphal«>  .■..llr.li.il  ii>  tin-  N.'ij{htH« 
Aiitl»Miii.  Soiilb  Caroliua," 

Prarredioa*  Aeadmf  of  Natural  M.'»,-,->  miu.Wlphio.  xi.  161.  VSS». 
lohthyoloKicul  NotioM.  Ikxv, 

^^^^1 
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177. 

1859.  GiRARD,  Charles.     ''A  Catfish  collected  in  the  Black  Warrior  and  Bigsby 

Rivers,  Alabama. 

Proceedings  Academy  of  Natural  Sciences  Philadelphia,  xi,  161,  1859. 

Ichthyological  Notices,  Ixxvi. 
Pim^odus  meffoU^B,  n.  s. 

Black  Warrior  and  Blgaby  Rivers,  Alabama,  Prof.  A.  Winchell. 

178. 


ff 


1859.  GiRARD,  Charles.     ''A  Catfish  collected  at  Prairie  Mer  Ronge,  Louisiana. 
Proceedings  Academy  of  Natural  Sciences  Philadelphia^  xi,  161, 1859. 
Ichthyological  Notices,  Ixxvii. 
Pim^odut  graeionu,  n.  8. 

Prairie  Mer  Roage,  Lonisiaiia,  James  Fairie. 

179. 

1858-'59.  Girard,  Charles.  Ichthyological  Notices,  a  reprint  from  the  Proceedings 
of  the  Academy  of  Natural  Sciences  of  Philadelphia,  December  14, 1858 ;  March, 
April,  and  May,  1859.    A  pamphlet  of  36  pages,  8vo. 

Alphabetical  list  of  the  species  as  discussed  supra  : 

Adinia  tnidt^aseitUa.  G 25 

Alvarius  UUerali*.  G 17 

Alvordius  maetdatui,  G 14 

ApUnon  Pottti,  G 18 

ArUna  efulgens,  G 12 

BoUiehthyt  degans,  G 20 

^cieiththys  exUU,  G 20 

Boleiekthys  Warreni,  G 20 

BoUiehtkys  Whippli,  G 20 

BoUosoma  gracile,  G 1» 

Bryttus  ehcetodon,  G 32 

Brythu  obesus,  G 11 

Catanotus/cueiatits,  G ir> 

VyprineUa  atuUottana,  G G 

Cyprinodon  Cali/omiengig,  G 3'J 

Cyprinodon  eximiui,  G 32 

IHpUtion  blennundes,  Ra6ii 17 

DipUnon/ateiatui,  G 17 

Ettretta  atroinaculata,  G 13 

Fario  Newbtrri,  G 3 

Puiidtdtu  Floridmn*,  G 31 

Fundulus  seminolit,  G 0 

Oamlnuia  ajlni*,  G 28 

Oambtuia  fortnoM,  G 9 

Oambtuia  ffrtieitit,  G 29 

OatHbusia  Holbrooki,  G H 

OanUnuia  notrilU,  G 28 

OanUnuia  ptUnulit,  G 28 

GanUnuiatenait,  G 30 

Oamburiatpeeio»a,G 29 

Oirardinus  oeeidenMis,  G 27 

Oirardinus  aonorientU,  G 28 

Badropterut  maeulatut,  G 1*' 

Hadnpterui  Shumardi,  G 10 

Harenula  teret,  G 33 

Bydrargyra  zebra,  G 7 

lAmia  Couchiana,  G 24 

Ltmia  formosa,  G 23 

JUmia  matomormjif,  G 25 

LlmSapaee(hides,G 22 

Immmim  aJfMs,  0 28 
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Lueania  vfnusta,  G 26 

Fjucania  [gpee.innom.] 26 

ifegalojtg  elongatuM,  (J 2, 11 

MoUientia latipintia,  LeRiieiir 22 

Myrifhthyt  Hgrimu,  (t .      5 

Myxinelimc9a,G 2 

Xeoelintu  Blanehardi,  i\ 4 

Sfoclinua  tatyrieus^  G 4 

Xoturtu  lemniseatus,  G 33 

(HigocephahiB  (irahami,  G 19 

(HigocephaluM  humerali*,  G U 

(Higoeephalus  Lintli,  G 14 

Oligocephalu*  I^onrntui.  G  19 

fHigocephahts  Upidtu,  G —    14 

(Higocephaltu  pulehfUui,  G 1» 

Pereina  eaprod^*,  G 13 

Percina  earbonaria,  G 13 

Pereina  nebuloia.  Hahl 13 

Pereina  temi/a»eiata.  G 13 

Pereina  zebra,  G 1^ 

IHmelodus  eatus,  Cu v.  &  Val 34 

Pimelodiis  eonfini*.  G 33 

IHmeloduM  eupreouleg,  G •     *** 

Pimelodtti  Dekayi.  G -  -     ^ 

IHmelodmt  graeilis,  G - 

Pimelodut  graeio»u»,  G 

PimeloduM  Hoyi,  G - 

JHmelmlu*  lynx,  G 

Pimelodut  meyalopi.  G - 

Pimelodus  platycephalns.  G - 

Pimlodus  puma.  G 

Pimelodui  rtdpeeulus,  G -       '" 

Thaleiehthyg  Paeifieu*.  G -         ^ 

T]lphUchthys  Buhterraneug,  G ^^. 

Zyiionectnf  puleftfUmc,  (I "^ 

Zyutnectt'n  tenrlhi*.  G 

180. 

IK'tiK  (JiHAi:i>.  Charles.     lltTiM-tolo^ical  Notir»s. 

l*iovnd'nujs  Jradrnii/  of  Xtitiinil  NrirMrrs  Ph'ihuUlph'ia,  xi,  l(>r>-70,  \K^). 
Ihifv  laiitcHtor,  11.  s. 

Fort  r.riilfitT.  Ttali,  Mr.  Dr^xltT. 
F.ijyHtonui  Tex»iis*',  11.  m. 

'Jrx:^*.  ('apt.  .loliii  Vn]H\ 

181. 

IWiO.  (IiRARD,  C'nART.F..«i.     La  \'\v  \  nil  point  do  vno  Phy.'^iqno  |  on  |  Physiojj^^nio  Phi' 
losoplii(|iir  I  par  I  CliarloM   (riranl  |  Doctt'iir   fii    M<^di<'ino  ot  <*ii  (.'liirii^ir. 
HH'inhn's  (]<•  ]>]iisi«'urs  soriT'tt's   SavantrN.  |  Pari.s  |  .1.  H.  Haillion*  <»t    Filn.  | 
Libraries  jh'  rA<a<l(^ini«*  Iin]»<^rial  i\v  MtMlirino.  |  lU.  Ku(>  Ilautcfcuillc.  |  J.  II. 
limlUirr  tt  Fih,  Parix,  1-73.  ISlU). 

A  Fnmli  ••ditioii  «>f  "lAU-  in  its  IMiysioal  Asp^rt."  pnhlislHMl  at  Wa-^liinijtoii  in  tin*  "Pn* 
r4rdinu.s  of  tin-  .National  instituti''"  an«l  Hnl>s«*i|ih'ntl\  in  a  H«j»aratr  ]iainphl(*t  iirinttil  li\  IJ. 
A.  Watirs.  ].•<."..'..     (S«'<-  No.  Xl.) 

182. 

1S4»:J.  (ilRART>,  CiiARi.F.s.    Los  Tjats  Confod^^ri's <l'Ani^ri(nu'.    Pari.M.  1S(;:1.    8v<».    Pam- 
plilrt. 
A  trip  tlir<»n;;li  iNith  <'un»linaH  and  Viririnia  (liirinu  tin*  ntonth^  of  .Iii]\  ami  AiifriiHt.  1963. 
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183. 

72.  GiUAKD,  Chaulks.     Prineipes  <le  Biologic  appliqii^H  h  la  M^diciue.      Paris. 
18.     1872. 
A  HCCODcl  and  reviHcxl  edition  of  "  La  vie  an  point  do  vuo  pliysiquo." 

184. 

r72.  GiRARD,  Charles.  Contribution  k  rHistoire  m^^dico-chirnrgicale  dii  Si^ge 
de  Paris.  L'ambulance  militaire  de  la  rue  Violet,  No.  57.  Succursale  do 
I'Hfttel  dee  Invalides.     Parin.     1872.     Pp.  100.     8vo. 

As  chief  pbynician  of  one  of  the  military  ambulanoeH  during  the  memorable  siege  of  Paris, 
iu  1870-"7L  Dr.  Girard  was  afforded  an  opportunity  for  writing  an  elaborate  chapter  on  the 
diAeatiea  originating  in  the  alimentary  canal,  with  special  reference  to  the  etiology  of  typhoid 
fever,  of  which  the  various  stages  have  been  carefully  described. 

185. 

888.  Girard,  Charles.    Systematic  Catalogne  |  of  the  |  Scientific  Labors  |  of  |  Dr. 
Charles  Girard.    Poissy.    8^.     Pp.  3-13.     1888. 
A  limited  number  of  copies  were  printed  for  private  circulation. 

186. 

888.  Girard,  Charles.  Les  Poissons  Aveugles  de^  Cavernes  Am^ricaines.  Le 
XaturaUste,  Paris,  107-8.     1888. 

Typhliethys  nihttrraneus,  Grd.,  is  figured  from  an  original  drawing  graciously  furnished 
by  Professor  Baird,  Secretary  Smithsonian  Institution. 

187. 

®^.  Girard,  Charles.    Les  Poissons  soaterrains  du  Nouvean  Monde. 
Le  Xaturalisle,  Paris,  222.     1888. 

Animal  life  exists  in  the  underground  waters  and  is  only  seen  incidentally.  Thus  the  vol- 
ranoH  of  the  equator  throw  up  peri<Mlically  large  quantities  of  fishes  of  which  but  little  is 
known.  The  nuid  volcanos  of  (luatenialn  likewise  emit  fishes  yet  undcscrilMHl.  We  are 
awar«»  by  the  inspection  cf  the  so-called  "(V'liotes"  of  Yucatan  that  in  tbe  sheets  of  subt43r- 
ranean  water  of  that  rrgioii  are  to  l)e  found  fishes  of  various  kinds.  In  (.'alifomia  tbe  arte- 
Hiau  wells  fumisli  fishes,  of  whos*^  rliara«'t»T,  liowrver,  we  know  but  little. 

ExpUirers  of  th(»se  regions  ought  to  devote  some  of  their  time  to  the  investigation  of  these 
matters. 

188. 

1^.  CiiRARD,  Charles.    Les  Poissons  Musiciens. 
Lr  XaturaliHte,  PariH,  .57-8.    1889.     (fig.) 

The  fact  that  certain  fishes  jmssess  the  singular  faculty  of  emitting  given  sounds  within 
the  element  in  which  they  live  is  wi-ll  known.    Tbe  names  of  Gurnards,  Gruntera,  Croaker* 
IhumJt,  and  similar  app<*llations  by  wbi«'h  they  are  usually  tlesignafed  have  lR>en  named  with 
reference  to  the  sounds  tliev  emit. 

Extraordinary  sounds  attributed  to  a  fish  are  reiwrted  upon  by  Lieutenant  Gilliss.  U.  S. 
Navy,  as  follows: 

"During  the  following  summer  of  1852— a  submarine  phenomenon  attracted  no  little  atten- 
tion among  the  residents  and  viMitors  at  Caldera,  of  which  mon*  than  one  lu'count  reachiMl 
8antiag(».  One  correspondi'Ut  wrote  uw:  'The  night  I  stopped  at  C'aldera  I  went  at  half 
past  11  o'clock  to  hear  tbe  submarine  musir,  and  I  confess  it  has  astonisbedme.  Though 
the  position  is  neither  graceful  nor  comfortable,  on  lying  down  in  the  boat  and  placing  your 
ear  up<»n  the  Itottom  you  bear  it  in  its  perfecticui.  I  stuck  to  it  for  a  long  time  and  was 
cbarm(Hl  inde<Hl.  It  lias  now  Iwen  pretty  well  .'iscertained  that  it  comes  from  fish,  which 
gather  in  great  numlwr  on  a  quiet  and  retired  spot  on  tbe  bay.  and  as  each  one  produces 
a  single  note,  the  most  soft  and  charming  harmony  results,  resi'mbling  the  iEolian  hari» 
nearer  than  aoything  to  which  lean  compare  it.  If  we  suppose  the  sounds  to  be  prwlucwl 
by  flab,  that  will  also  account  for  tbe  different  localities  where  they  are  heard.  On  my 
return  to  Caldera  I  will  endeavor  to  obtain  the  name  by  which  the  fish  is  known  there,  if 
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[•IRARD,  CRarlri;— Coiitinnnl. 

I  iihuuUI  UDt  Biii>i:i.<eil  iu  ublalnJD); «  ■pruMmpn  roryuii,'  An 
nH'civinji  tho  ubDve.  toll*  lun.  'Thr  lilnt  nt  tlii'  muatn  hi 
m-vi-r  eDlvml  my  brain  imttl  you  wrote  m«  ii1«iit  Mr.  H. 


It  l>  llwiy 
pent 


>nrl  ii.  I 


.  tlKiugh  I 


ir  hunl  rluring  tlif  iln; 


.i.«t  fully  iinf 

IU  niiwol  un  t 

Ton  niiiiit  (V 

r  niiHl<'<l  ll*)i  *: 


flnhgiiughl  In  tbnbujr,  1  liaTKiHilntentii 
Ifaviu.'    Uy  rrieiul  neM  flab  ai^curdlni;  to  pmmliie,  ut  -whirh  no  jii'imiiiiiI  I*  Hfvnii  Id  iliii  i 
fruni  Mr.  L'hu-Ira  Oirui].    Onn  nf  tbvtn  be  bu  mmod  JIdm  luiuiiv  rram  this  ol: 
WbflB  I  wrviD  Diialu.  only  taar  luoDtbB  l>t«r.  tliimi  chRrniluit  niiiiatir  wn-nadc 
uplboiruruhoalrii,<ir){iineelHwliHni."— (GIlUiu'sEip.  hi  South  IInlul«|>hpK\  vol.) 

Awnrdlng  to  all  iinibabilltlFt.  miys  Dr.  Girnrd,  tboM  niuleiuw  bate  Ukna 
rilraction, linvlng Imm ksuril  iieiirtlin»quab>rbytbHEUginHirnaSniy  ili> TliuniB,  «buai«« 
nf  tbmi  ■>  folloWK : 

"ItwulnthK  Hay  uf  Palllnn,  ■nrronitded  wltli  Tirgln  fomti,  tbal  t  bnuil  Cnr  tlw  Rl 
iime  Ifac  wing  or  Lhnjlik  mniieian.  Almuly,  wblle  at  Cunpwu,  much  almnt  It  WM  tal 
Thure  wn-  imm  iirtboiia  (Ub«  In  tbo  Utitii:  tbey  were  bHonl  at  certain  Iiuan  In  tba. 
ing  laii  In  •'vrlntn  <]iian>>ra  |i4ilnlKd  out  to  me.  But  I  attacihnl  nn  ermt  trnportasea  I 
Hulfiwt  Hi  tbal  iniimrul.  my  I'liDvIrtimi  living  that  tills  ulunl  vaa  well  kliova  to  oatun 
■iilluitJuiMiH.'ro>iulliiracluiiiiifcurliMlt>lawiiil«lafaTanMn  uii|Hinunlty  Insolqgta 
llioai.  Bui  u  it  Mimptlnxvi  bappMW  that  thfjio  U«hfs  do  uot  awiill  olwcurttj  Tat  W 
tbnlr  muaiR,  a  nbui^e  anrved  lun  ■rinlralil}'  ou  my  rnturn  friiiu  pBillmi  tn  runpsBa. 

-'rtapmowdingalungaHencowitat  auoKt,  aatnuigsaonR.  «tT«nclyg»voMiil  pi 
waaandilpnly  hnanl  abonl  ni«.  I  Hnt  thoojiht  it  to  boa  tcnal  ur  a  iiiimblebwi  of  an 
dlnary  dm.  bat  iHireeivlng  mi 


n  tbta  n< 


it  Is  a  flab 


irogreaaing  ■  Ii 


I  uliPd  thi>  nanman  of  my  piri) 

ilnhtbii>>lng>,  Mini 

rurthw  I  lieanlani 


divernVDicM,  liannonlilngaiaungattbttnu 
ornair. 

' '  Tbe  Boy  or  Paillon  i«  not  I  liu  indii  locality  vbern  one  may  eq)uy  thi>  ]ih«iKi 
oncura  In  Mwnvl  plaiHu,  anil  vrea  wit.b  grcwtcr  jiaweT  uiil  rrblmm  iu  tbe  ri<- 
npulally  at  iheruut  of  a  proaiantiiry  odled  Campaullln.    Thin  rlrur  ban  tiro  oi 
tbe  Faniflfl  Oman  anil  a  tblrd  unu  inlu  tbe  bay  alrMulj  nuun).    By  aHmniliujc  II  br 
paDB  one  reapbrn  Campanula,  wlirre  tbe  auiie  phononenon  oocnn..     I  vaa  t(iU 
RIvHF  dH  UMn-.  mi  aSliirnt  nf  tb<'  Matajt,  llw  uog  of  tlinc  llabn  bail  llbrwlw  I 
It  nay  not  )>»  uiiint«rc«ting  to  know  that  UnMsantnialii  live  In  wiCrni  of  <llin>mi 
HincvllialoITalltunioaKed,  wUiUttbadif  tberirer  liana  nut  mlngUwIlbtbxpnvodlnKOl 
at  tlile  Unii-«.     1'bc  Unbtn  nmaiciana  oxecuts  ibeir  mnali 
IHBiuiDuii,  awl  tbia  fur  Miveral  bunra  PimiiecDllvnly  wIIIhk 
wirfwD  of  tbs  Hlrr,  atui  Ibe  mnUDUniis  Tibratlnn  nf  th>> 
One  feela  ainami  llutt  auvh  a  nulan  coiilil  iiruuTil  froui  ar 
IngUi.    HUB  JItli.  IKr  txlftivr  tonfia'irotion  n/  ifhirk  pn 
itUU  KUKtomnAui^  tVultOhn^  tt^  li»a:.    Suih  U  thi>lial>  wbkli  la  Uknu  bethel 
the  very  placM  whnmllinnnng  Ih  iitli^red.    Ii  la  InwM^swinwlwh 
make  Ihcunu^vea  b«nl.  uHitliiuibg  tbslr  Ming  iliirint  tbe  niithL  Iu  _         _ 

medial  aoumla  nf  an  nritun,     [OiiflTny  dn  Thnrun,  I'ADtrlqim  #<inNlarlo1rs  IIH,  in-II 

The  origin  of  tbo  bamumloitiwiuu-la  beunl  iuthe  baya  ori^alilDraBinl  Pallbm  il 
attoDtlon  iir  tbe  riitiirBeiplnrennf  thii  Panidn  nooat  nf  Sniitli  Amrnro.     Tba  magnltlli 
tbe  Kctin  nu  which  tbe  phflnotnenon  la  dlaplayeil.  the 
■ealatiiu,  ate  auvb  aa  ta  awaken  general  vuriwlly. 


,    CtRARIi,  CllA(!I.Es.      I.i>«  PoUsous  S. 
Lr  Xaiuraliilr.  Paria.  lOS-ti,  IKMH. 

Tbt>  DkwtI  of  Sahara  innUina  many  w 
wnlla  rleb  oaara  ban  sprung  np,  auatnlni 


ifiiinalilerablemi 


vW.<dwith«ye.a-iH-rf»Iii. 
the  OahH  trom  the  ulMlao 
and  bavapcnatratodaubacqi 


wullj  Into  1  br  itmuoii,  wlf 


•nmuiHillac  ik 
un  of  www  ImfHirlainv-  [ 
brini;  fnrlk  fnnii  gf 

•lloau]i|K»fiifv4>> 


0  they  are  biuugkf.  iqi  Iqr  III 
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1889.  GiRARD,  CHARLES—Continuod. 

ThlB  question,  however,  has  not  been  definitely  Hettled.    The  objections  to  this  theory  are 
giren  in  the  above  paper. 
The  following  species  have  been  observwl  and  figured : 
Cffprinodon  etUaritantu,  Val. 

Zab  occidental  and  all  the  wells  of  Oiied  Kix. 
Chnmit  Ik^^fontainii,  Sauv. 

Hot  Springs  of  Gafia.    3(F  R. 
Ckromis  ziUii,  Sanv. 

Oaed  Rix  from  Melrix  Chott  to  Tougourt. 
HemiehnmU  Sahara,  Sauv. 

Wells  from  the  vicinities  of  Tougourt. 
Hemiehromi*  Jiolandii,  Sauv. 
Zab  occidental  (Zibans). 
Similar,  though  difTcrent  species  of  the  Chromid  family,  live  in  the  depths  of  the  Lake  of 
Tiberias,  with  the  curious  habits  of  hatching  their  own  eggs  and  bringing  up  their  progeny 
sheltered  in  their  buccal  cavity .    It  remains  to  be  seen  whether  the  Chromids  of  AfHca  exhibit 
the  same  traits  in  their  habits. 

190. 

1889.  GiRARD,  Charle.s.     Les  Ancles  et  la  Cordill<>ro  ^qnaioriennes.     Le  Xaiuraliste, 

Paris,  37-38,  1.59-161,  1889. 

The  committee  for  the  organization  of  the  first  international  congress  of  zoology  have  en- 
deavored to  |M>int  out  a  certain  number  of  questions  upon  which  a  discussion  might  bo  usefully 
raised  by  its  future  members.  Among  those  questions  was  the  "Determination  of  the  regions 
of  the  globe  the  fauna  of  which  was  insufficiently  known." 

The  above  paper  tends  to  show  that  the  Republic  of  the  Bquator  throughout,  with  the  sur- 
rounding headwaters  of  the  Rio  del  (>nuca,  the  Rio  Magdalena,  the  Amazon  River,  the  Rio 
Parana,  and  the  Rio  La  Plata,  with  special  references  to  the  subterranean  faunas,  were  in- 
cluded in  that  category. 

191. 

1889.  GiRARp,  Charles.    Lch  AiideM,  la  Cordill^re  d  rAmazouie :  pT6c6d4  d'uue  lettre 
h  Mr.  Raph.  Blanchard. 
Congren  international  de  Zoologie,  Pjiris,  1889,  101. 

Revised  edition  of  the  foregoing  iwii>er,  together  with  special  reference  to  the  fishes  ejected 
by  the  volcanos  of  tho  equator,  and  to  the  lack  of  scientific  information  as  to  their  natural 
history.  A  letter  to  R.  Blanchard  enumeraten  the  «iH»cies  actually  living  in  open  waters  sur- 
rrranding  those  volcanos,  and  which  have  been  too  hastily  identified  from  Humboldt's  time  to 
our  days  by  ichthyologists. 

192. 

1889.  GiRARi>,  Charles.     La  Faiiiio  Soiit«;rraiiH'  dcN  Audcs  et  dc  la  Cordill^rw. 

Congren  international  de  Zoologie,  l^aris,  1889,  110. 

A  complement  of  tho  foregoing  "PaiN^r,"  and  eiitoring  into  fuller  details  respecting  our 
actual  knowledge  upon  the  subterranean  fauna  of  the  regions  previously  mentioned. 

193. 

1890.  GiRARi>,  Charles.     L^h  PoIknohn  vivij»jirrM  d<^  la  rAte  Aiii<^rifaiiio  tlf*  Tocdan 

Pacilique. 

Le Naturaliniey  No.  69, 24-25;  No.  70.  39;  No.  72, 81-62  (fi^s.).    Paris,  1890. 

A  French  translation  from  tho  "Report  on  the  Fishes  in  the  Explorations  and  Surveys  of 
the  Pacific  Baikoad."    [No.  93.] 

194. 

1880.  Girard,  Charles.    De  la  PlioNpliorcHciMirf*  ('n  ^dn<^ral  et  celle  des  mersen  par- 
tlcolier. 
U  Naiuralitte  Paris,  1890,  pp.  210-212. 
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I.  OiRAJtD,  CiiAHi^s—C'imt  lull  111. 


There  an  naumlifU  who  «tUI  boUen  tiMt  phwiihanwcMiPc  1*  ilii>  -'naultof  ■  pta 
Mscratian  at  a  tImwu  ur  •liaiy  lli|iihl."  mUrn  think  Ihat  Ibn  miihi  |tlinMniiTuin  ■  iIohi 
itFIKhd  upon  tlip Kill  at  tlicuiinul»iii1  Dianifnti  llwlf  tlirmiiEli  anomiiiiiijii  r1rnH(u>lAii«K 

Tu  sbinr  thn  tnuilt;  uf  tni<4  cunvvpliuns  Ilr.  Olninl  rnUltw  ■  I'lirlou*  lud  iiuiln  iIkI 
ulvwrvBtinn  mwln  In  Brtrton  harbnr  In  l»47.  )u  muipany  with  Ae>i"l>:  litwr.  •«!  ISiuiii 

"TbehiHiw  we  iuhublliil  uu  Ihei'UITar  Eonl  ttaatiiii,  faenl  Ihc  harbm.  Rlcda  talunl, 
G<>\'«wini  Ixluiit  uu  Iho  1.<ft  bmiil.  aud  Ihv  t'ily  uf  Bimlau  on  th*  riKl't. 

"  Tovonli  thv  md  nf  niiiuircr,  during  •«]»!  iii)[bl  llfthlal  by  ■  fdU  tuooD,  pnnrUItaci 

iDuhfd  lik'>  »  Kbi^'t  n(  Uqolil  sllvpr.  Af-wiJi  and  Dnor  dniiight  II  1«  be  p  irllivtiaii  of 
■alollltD.  Ws  wnre,  Iiowkvcv,  vuon  ixinTtucoil  Uwl  Bueli  <riu>  not  the  rur,  InjtuBuck  u 
liiightiHn  wDliDHfd,  even  with  «  grMlvr  Intniiilty,  irlirii  Uip  moon  baiqintM  to  be  maBI 
■rlly  hMden  b*htnd  packi  of  beav7  cIouiIb  driven  by  apt^t  vurrrDls  ut  Ihu  atmoBpbcfr. 

"Ta  leave  no  mnn  fur  ut  piMdUe  dnnbt.  PonrljiliVii  atid  niyiwlf  w*nt  un  a  little  iil 
Katheriug  in  ■  p^  a  umple  of  water  rrom  the  eenter  or  tliepJieuouenon.  Kolbteg  partiM 
attracted  onr  Attmtlon  except  tbat  ae  wuwm*pm|TA>alng.  lh«>briEhliuiiH  witlcb  w  "" 
ceiTcd  atDglvon  dlatanw,  <IIiuipp«Ricl  rnmi  onr  ImnKdiato  •iiirnnndisgi,  IbeaiatMvtf  | 
water  sbowini;  lU  luual  aapvot,  uid  Uie  tliotiKht  iwiimd  wbnihrr  wo  wnii 
nodrr  on  Dptiral  ddiulim.  Xsvvrtbi>lnH  wi>  flllnl  our  pail  1«  ouniiw  Ibi  puatMrts  al  It 
By  the  liflht  of  uur  lampt,  Ibo  walvi  iippnaRil  perfectly  1lDi|>id  uid  ixinulunl  UDllvlnchi 
visible  to  tbu  lukod  eyn.  Rut  In  tlm  olninirlly  and  Mlmneas  onoHHilil  ■ar  a  myriail  of  my 
dartiDg  la  aiid  fro— Kenulnc  aqiiallu  flrewurha  Id  mlnladin.'.  Tbf  leui  ajcllMtuD  or  a  *bl| 
pall  would  caiiM  Ibno  apM-lu  lu  TiiiMh,  anil  In  nuppear  ulUr  qoMH 
DrrU.  la  a  tnuupnruat  glaMi  Jar.  Utile  aninialpuhr  conld  be  dlatlOKDiahn!  Ilta 
iltlih  data  diuiinilUHtad  throuKliout  tlie  liquid.  Tho  mbraiioapii  abowcd  •  iia 
t  of  tbe  goniis  eoIantM.  bmrliig  ■  Blrong  nannblaiHe  to  taritta  of  Templeton.  tmf 
I  FDiIsiikin.  of  a  uilntlal  Blue  cuDld  bo  taeu  prunmllaif  (ran  thr  UMrvmui  uynUmal 


Hbock  agaioHb 


Ibo  little  aolmal  whmw  tranapimuiiy  nnabliid  in 
InlUal  waatbn  cephalic  xangUon  nbuve  the  oaopbapi*,  iiultJPFt  to  itoehraaal  euntnuHiann,  and 
wbenoo  ttau  titmtiuiu  flaabing  ihomI  rapidly  through  all  the  nertoua  atrlnRn  to  the  other 
(anKll*-  which  thcmadroa  wure'iDotlMikaa," 

Dr.  Olnuil  non^lura  tbe  pbonomonoB  of  pluixiihiirniHi'nci'  aa  niuilfwtjDit  llwir  audrr  (wo 
dlallnct  aapcvta.    FInrt.  au  aetiw  Matt,  and  M<«ad,  a  pflwi*'  flatr,    The  aeUre  etato  pmrrvdiL 

under  the  imnHtlate  euutrol  uf  tbelr  will,  inlermlttcnt  llirrefore  in  ita  aapcvl,  whilat  the 
pafMiYO  alato  rmidr*  lalflut  Hmuiif^  dllTiiiKtil  .ir  dl^icgrripiInT  iirpuilr  onlHtam^w  Hlthont 

'  vital  iRipiiliusaudBtaowtngwnivaiitivlty  under  ai^lalloDurvMiaua  Hurt*  and  under  Uioai^Ua 


HA 

1'.  ClIAW.KS 

Lu  Kialui 

lu  BiiiV».-iiii  iltorhu.  fi 

ral 

»(<■,  ParU,  p 

254,  1890. 

IBTIrACT. 

allR 

vetyMraugea 
.  all  ahiug  lb« 
l«l  the  I'oDimc 

d  sertoaa  dlnwi 
bilenl  lini'.  of 
m  barlKdofthe 

ehBTBolcrlHxt  by  an  ncruu 
iver  Seine  lu  lu  windinpi 

rivers  MeiiM  and  UowUe.    It  IpnoinatiiNt  nitalty  ud  the  ilnul  li- 
on the  aiirfiUT  uf  the  water.    Ooolh  U  bRiught  about  by  Mph3M.i 
The  bulky  and  Iktty  aiibaUUiiw  anMTllflg  bnt  one  ablo  of  lb''  I- 
njnlUlirluin  Odd  upMlBc  graTlly.    Unable  to  malnlaln  llarlT  aii.^   :<  > 
water.  It  rum  tbun  forcibly  tutheaurfa<.-<-,  when  the  aoinnof  id.  -r  I.,  i 
mplnttiou  aud  brlo^  about  death.    Tha  Sioli  u  well  aa  the  or noDa  Jii  tbe  i 
exhibit  at  flrtt  nu  algna  of  altera  tlun.     By  and  by  auppuiatiou  nay  mil  In  an 
^u  llun  bunlB  opvn  like  an  abti'ciH. 


^ 


L.  GiiiAHi'.  t.'lUlii.t.! 
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two  to  the  right  and  two  to  the  left^  and  a  single  tail  arc  well  developed,  the  limbH  on  the 
ri;;ht  aide  probably  belonging  to  one  fetuH  and  those  of  the  loft  Hide  to  the  other  fetiiH.  Dih- 
wctiun,  however,  waa  not  niadei  the  author  having  had  but  one  sketch  of  the  animal  at  his 
oommand. 
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A  systematic  record  of  notes  and  cursory  observations,  viewing  a  general  treatise  ou  the 
nilitject  (see  No.  59),  and  which  circumstances  prevented  flrom  carrying  out  fully. 
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Ct.N.A.RBptaM,  ISM.  puTri,  p.;i,  P.  U  R. 

Bui.urt.  hiirv,  TiH.  11.  p.  11 1  P.  R.  E.  3ur 

8urv„  vol.  X.  pi.  .liv,  Bg.  I. 

r«crrAL<nAT«ox. 

Csmii"imDiir»  i.iokiaTM. 

CM.  N.  A.  K«ptll€-.  im,  v«i  1.  p,  ft,  M«. 

tt.  a™1,  Xrt,  Sri-  Phll»„  1»M.  p.  IM,  Un. 

B-innd.  Surv..  II,  p.  I*,  pi.  I,   P.  R.  R. 

UoiuuL  Horv..  toL  U,  p.  10. 

Hurv.,  vol.  X.  p.  W>.  pl.  ntlv.  Mg.  3. 

^^^^^J 

TJ.  8.  Expl.  KxpnI.,  UW  p.  IS), 

TT,  S.  Eipl.  Kicpnl..  1 8M.  p.  SSL 
CvUNDKOnila. 

r.  S.  Eilil.  Bi|wi]..  UU.  p.  1«8. 
CrusDlioPBUt  Bur*. 

U.  &  Eipl.  Bximl,  18U^  p,  toe. 
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I  CmtiOonA  TKmnNCKi. 
Mm.  Bomid.  Siirr.,  rnl.  il,  f-  ".  flg-  3:  P-  If-  V-  ».  Kii|il   Enpnl..  WSS.  p,  S 

B.  Sure.,  ml.  i,  pi.  luv.  %,  4. 

CB(WAl,Dfl  RonrunnsTCB. 

TM.  N.  A.  Reptiles.  1«53,  part  i,  p.  8 :  Murty 

Biul    McaollHl'*    Eipl.    R«l    RlTBT,    L... 

ieS3.  p.ZlT,  pi.  1;  Hri.  Haiiod.  Silrv.,  veil. 
[I.  p.  11;  P.  R.  K.  »arr..  rol.  i.  p.  M,  pi. 

CB0TA1.D8  VDSISIIS. 

Cat.  :tr.  A.  Scptilca,  1853.  port  I.  P- 1  >  7.  R.  K. 
Snrr..  vol.  »,  p.  M,  pi.  niv,  flg.  1. 

Pr.  Aoul.  Kst.  8oi.  FIiIIl,  tI.  18GZ.  p.  178^  Cat. 
N.A.]t«lltaw,IKU.partl.p.a^  Pr.Acad. 

Nat.Si'i.  Phlla.,  1853.  p.3M,  tr.8.Kipl. 
Kip.,  I9.Uh  p.  187.  pL  IT,  BgL  1-0:  P.  R. 
R.  Sforv.,  vol.  X.  pi.  xxxri.  Rf.  1. 

CBOTAMja  BOLOBBCS. 

Cat.  y,  A.  BAptUaa.  IHU,  part  i,  p.  1U^  M«. 
Boniid.Surv..  val.il.  p.14.  pi.  ti:  P.  R.  R. 

Snr».,  vol.  I.  pi.  nlf.  Kg.  5. 

Ctt(IT*t.tr»  OKIOOIHTB. 

CM.  X.  A.  ReptUea,  lgS3.  pari  1.  p.  Ui  i  P.  R. 
R.  Snrr..  Tul.  i.  pi.  iilv,  Sg.  •), 


.  iv;  P.  R. 


H«c.  Bound.  Surr..  ml. 
R,aiuT.,  vol.  T.  pi. 

Stooaboir'A  Soft.  Salt  Liko,  l«a.  p,  ast: 
Marry  and  HeClsHao'*  R«p.  Gi|it,  RhI 
RlTOT,  ta..  I  Ma,  p.  23*. 

Uarry  and  McdelloD's  Ripl.  Red  River,  La.. 
189.1,  p.  236i  Max.  Bouul.  Si^TT.,  vol.iLp. 
fl;  P.  R.  B.  Surv.,  vol.  I.  p.  17  and  ST,  pi. 

ClOTlFDITrrB  DOBSALI*. 

Pr.  Acad.  Mat.  Sol.  Phlla..  H  ISO.  p.  13B;  Pr. 
Acad.  Mat.  Sd.  Phlla.,  vt  18S3,  p.  301. 
Cbotiprttiti  Ojumnj. 

Pr.  Asad.  Nat.  SdL  Pblla.,  >i  lKr.2,  p.  ISA. 


„  tag.  p.  ZS3:  Unx 


U.  ij.  Expl.  Elpid..  ISU.  p.  Sn. 


Pr.Acad.Kal,8cLPUUo.,  Ii,  iaS7. 
8,  Bipl.  Sxped..  ItX.  p.  no, 

U.  K,  Eipl,  Biped,,  ISSd,  p.  139. 


£ipl.  KiiiHd.,  1S58.  p.  IW. 


t,  p.  Ill, 


DtinopBis. 

Cat.  N.  A.  T(«|il)l 
UtADOPntH  AKADIUB. 

Cal,  N.  A.  RflpUlm,  18S3,  part  i,  p.  lOi  1 

Ai«d.  Nat.  Se\.  Pblla.,  vl.  US3,  p.  lUj  P. 
R,  R.  Bbtv.,  vol.  iL,  pi.  xutlli.  Bg.  83. 
DuDornn  noous. 

Cat-  N.  A.  ItnptlliM,  18511,  part  1,  p.  U»i  Hecb 
Bonnil,  Snrv.,  vul.  11,  p.  33.  pi.  xid.  <!(.  3: 
P.  R,  R.  Surv..  vol.  a.  p.  «.  pL  anil.  Of. 
1,  auil  pi.  uilU.  A«.  H4. 
DiAUnPHia  PiTUuiKLlim. 

Ciil,  K.  A.  BeptUsa,  ISM.  part  1,  p.  IU|  V,  ft. 
R.  Suit..  toI.  i,  pi.  lUUI,  Bg.  K. 
Dun 


d.Mat 


HOTAFHTTDS  WlBLBXKai. 

Pr.Arad,Sat,3d.PblU..vl,l8fiJ,p.««,atan>.  ' 
bury'*  Sdtv.  Salt  lAko.  p.  »0,  pr.  Hi :  Uci. 
Bound.  Snrv.,  vol.  U,  p.  7.  pi,  xcd;  P.  K.  I 
R.  Snrv..  vol.  i.  pp.  11  anil  XI, 


DUDOPHU  BKUAU8. 

Ciil,  N.  A.  Rl-pUlfo,  UUX,  part  I,  p.  115;  Ua>- 
Bannil.  Surr.,  vol.  Il,  p.  a,  P.K.  I{.SutT,. 
vul.  i.pl.mUi.Bg.a8. 

DiniAtl    BanKSTHIOKALW. 

Mi^K.  llnnod.  Snrv..  voL  li,  p.  IB,  pi.  vltl,  Bf. 
P.  R.  R.  Surr..  vnl.  a.  pi.  iir,  B(,  IM 


U.  S.  ErpL  Eiped.,  1808,  p, 

CHTPTOBLXPHAKUa  ■UlUrfl. 

U.  8.  Eipl.  Eifwd.,  18SK  p. 
3S-32;Pr.  Acad.  Kat.Sc 

p.  1». 


.  Phlla..  ix.  IBST. 


CKnTOBLSPBABIT' 

V.  8.  Eipl,  Eipi'il.,  1858.  ).,  K>.  pi,  iivl.  fltifc  1 
17-3«.  I 

ncUlDISA.  I 

IT.  Aoad.  Nat.  BeL  Phlla..  Ii.  IftSI.  p.  UiS;  r.  | 
S.  Eipl.  Eipnl.,  van.  p.  »S.  I 

r.  &(iad.  XaL  SoL  Phlta.,  U.  Ia«7.  p.  IWi  C. 


J.  I,  pi.  1 

I    Un-B(JSAt'l<*«  tXWMUS. 

Mm.  Buind,  Isarr.,  vol.  U,  p.  *:  pi 
I  ngg,  T~13^P.  R.  B-Sorr.,  s.  lua. 

I  r.  S,  B(]>1.  Eiped..  1858,  p.  nti, 

DtVtODAirrLCB  \'nTATlTB. 

'.  8,  Eipl.  Rip«.t.,  liCM  p.  3VT.  pL  n 


U.S.  Eipl.  KipnI..  IrUi*.  p.  IM. 

UiKuiuriYuia  piiAcoriioara. 

U.  8.  Bipl.  Kip«l„  UM.  p.  Ml.  pL  nr.  flfik 

..      .  _..  , DoLlontta. 

&  BxpL  Eipul..   1858.  p.  no.  pi.  xivl,  I  Pr.Arwt.Xat,Sel.PlilU.,U,U8I.p.l«:ir.t. 

flsa,  »-lS,  I  Eipl.  Blp-1..  ttt*.  p.  179. 
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DOLIOPHIS  lUiyiCEPS. 

Pr.  Aoad.  Nat.  Sci.  Philft.«  ix,  1857,  p.  182;  U. 
S.  Szpl.  Exped.,  1858,  p.  176,  pi.  x,  figs. 
1-6. 

DOIKMAUSUB. 

XT.  S.  Expl.  Exped.,  1858,  p.  407. 

DOUOBAUBUB  McCaLU.  ^ 

U.  S.  Expl.  Exp.,  1858,  p.  408;  Mex.  Bound. 
Snrv.,  vol.  ii,  p.  9,  pi.  xxviii,  figs.  4-6. 

DOUOfiAUBUS  XODK8TU8. 

U.  S.  Expl.  Exp.,  1858,  p.  400;  Hex.  Bound. 
Sorv.,  vol.  U,  p.  10;  P.  B.  R.  Surv.,  vol.  x, 
p.  88. 

DOUOBAUSUB  FLATraHDIOS. 

U.  S.  Expl.  Exp.,  1858,  p.  400;  P.  B.  B.  Snrv., 
vol.  X,  p.  IB. 

DOKTUBA. 

U.  S.  Expl.  Exped.,  1858,  p.  285. 

DOBTURA  YtTLPlCULA. 

U.  S.  Expl.  Exp.,  1868,  p.  286,  pi.  xxiv,  figs. 
17-24;  Pr.  Acad.  Nat.  ScL  Phila.,  1857. 
Dboiogus  TKimiNcn. 

U.  S.  Expl.  Exp.,  1858,  p.  161. 
Dbtopbis. 

Gilliaa'  Bep.  Exp.  S.  Hemisph.,  11, 1855,  p.  7. 
Dbtofso  Yirr  atus. 

Pr.  Acad.  Nat.  Sol.  Phila.,  1854,  p.  226;  Gillisa' 
Bep.  Exped.  S.  Hemiiiph.,  vol.  ii,  1855, 
p.  7,  pi.  xxxvi,  figs.  1-6. 
Elaps. 

Cat.  N.  A.  BeptUes,  1853,  part,  i,  p.  21;  Gil- 
liaa*  Bep.  Exp.  S.  Hemisph.,  ii,  1855,  p.  5. 
Elaps  fdltiub. 

Cat.  N.  A.  Beptiles.  part  i,  1853,  p.  21 ;  P.  B. 
B.  Surv.,  vol.  X,  pi.  XXV,  fig.  15. 
Elaps  hiobqcinctub. 

Pr.  Acad.  Nat.  Sci.  Phila,  vii,  1854,  p.  226; 
GUUas*  Bep.  Exp.  S.  Hemisph.,  vol.  ii. 
1855,  p.  6,  pi.  XXXV,  figs.  1-6. 


Cat.  N.  A.  Beptiles,  1853,  part  i,  p.  22;  Mex. 
Boond.  Snrv.,  vol.  ii,  p.  15,  pi.  vii,  fig.  1 ; 
P.  B.  B.  Surv.,  vol.  x,  pi.  xxv,  fig.  16. 
Elaps  TBum. 

Cat.  N.  A.  Beptiles,  1853,  p.  23 ;  P.  B  B.  Snrv., 
vol.  X,  pi.  xxv.  fig.  17. 


U.  S.  Expl.  Exped.,  1858,  p.  205. 
EliOABIA  fOBMOSA. 

Pr.  Acad.  Nat.  Sci.  Phila.,  vi.,  1852, 175;  U.  S. 
Expl.  Exp.,  1858,  p.  206,  pi.  xxiii,  figs. 
10-17. 
SLOABIA  OBANDIS. 

Pr.  Acad.  Nat.  Sci.  Phila.,  vi,  1852,  p.  176; 
U.  S.  Expl.  Exp.,  1858,  p.  212,  pi.  xxii, 

fig.  l-». 
TtTAAMA  NOBILI8. 

Pr.  Acad.  Nat.  Sci.  PhUa.,  vi,  1852,  p.  128. 
•gfiiAfA,  pBmciPis. 

Pr.  Acad.  Nat.  Sci.  Phila..  vi,  1862,  p.  175;  1". 
S.  Expl.  Exp.,  1858,  p.  214,  pi.  xxii.  flg8. 
9-16. 

•gynAMA  aomciOAUDA. 

Pr.  Aesd.  Kat.  Sci.  Phihi..  vi,  1852,  p.  69; 
Snrr.  Salt  Lake,  1853,  p.  348, 


Eloabia  scnvciCAUDA— continued. 

pi.  iv,  figs.  1-4;  Pr.  Acad. Nat.  Sci.  Phila.. 
vi,  1853,  301;  U.  S.  Expl.  Exp.,  1858,  p. 
210,  pi.  xxiii,  tigs.  1-9. 

Emoa. 

Pr.  Aca«l.  Nat.  Sci.  Phila.,  ix,  1857,  p.  197 ;  U.  S. 
Expl.  Expe<l.,  1858,  p.  261. 

Emoa  ateocootata. 

XT.  S.  ExpL  Exp.,  1858.  p.  264. 

Emoa  baudini. 

U.  S.  Expl.  Exp..  1858,  p.  263. 

Emoa  Cabtbbbti. 

XT.  S.  Expl.  Exp.,  1858,  p.  263. 

Emoa  cTAffUBA. 

U.  S.  Expl.  Exp.,  1858,  p.  270. 
Emoa  hiebogltphica. 

U.  S.  ExpL  Exp.,  1858,  p.  263. 
Emoa  niobita. 

Pr.  Acad.  Nat  Sci.  Phila..  ix,  1857,  p.  197 ;  IT.  8. 
Expl.  Exp.,  1858,  p.  268. 
Emoa  bamcbnsis. 

Pr.  Acad.  Nat.  Sci.  Phila.,  ix,  18,'>7,  p.  197 ;  U.  S. 
Expl.  Exp.,  1858,  p.  265. 
Emts  mabmobata. 

Pr.  Acad.  Nat  Sci.  PhiU.,  vi,  1852,  p.  176. 
Emts  nioba. 

P.  R.  B.  Surv.,  X,  1859,  pi.  i. 
Entorus. 

XT.  S.  Expl.  Expod.,  1858.  p.  117. 
Entgbub  bibboni. 

XT.S.Expl.  Exped.,  1858,  p.  117,  pl.viii,  figs. 8-11. 
Ebbtmochblts. 

U.  S.  Expl.  Expwl..  la'W,  p.  439. 
EBTTHBOLAMPBIUH  VBNimSSIMUS. 

U.  S.  Expl.  EximmI.,  1858,  p.  169. 

EUCHELYS. 

XT.  S.  Expl.  Exped.,  18,'>8,  p.  447. 

EUCHELTB  MiCBOPUS. 

XT.  S.  Expl.  Exp.,  1858,  p.  448. 
EULXMUB. 

Pr.  Acad.  Nat  Sci.  Phila..  ix.  1857,  p.  198;  XT.  S. 
Expl.  Expo<l.,  IS.'W,  p.  357. 

EULiBMUS  AFFIN18. 

Pr.  Acad.  Nat.  Sci.  Pliila.,  ix.  18!)7,  p.  198;  XT.  S. 
Expl.  Exp.,  1858,  p.  36G. 

EULAMU8  DARWINI. 

Pr.  Acad.  Nat  Sci.  Phila.,  ix,  1857.  p.  198;  V.  S. 
Expl.  Expi'<l.,  1858,  p.  361,  pi.  xvii,  tigs.  8-14. 

ETTLiEMTJS  riTZlNOERl. 

Pr.  Acad.  Nat  Sci.  Phila.,  ix,  1857,  p.  198;  U.  S. 
Expl.  Exp.,  1858.  p.  305. 

EULiEMUB  MAMLATUS. 

I'r.  Acad.  Nat  Sci.  Phih».,  ix,  18,57.  p.  198 ;  U.  S. 
Expl.  Exp.,  1858,  p.  367. 
EUL^.Mr8  PICTUB. 

Pr.  Acad.  Nat  Sci.  Phila.,  ix.  1857,  p.  198 ;  XT.  S. 
Expl.  Exped.,  1858,  p.  364. 
ErT.«MU8  SIGNIFEB. 

Pr.  Acad.  Nat  Sci.  Phila.,  ix,  1857,  p.  198;  F.  S. 
I  Expl.  Exp.,  1858,  p.  366. 

,    EULi«MU8  TKNUI8. 

Vr.  Aoad.  Nat  Sci.  Phila.,  ix,  1857,  p.  198;  U.  S. 
Expl.  Exp.,  1858,  p.  358,  pl.xxrUi,  figs.  9-16. 

EUPHRYNB  OBE8A. 

Mex.  Bound.  Snrv.,  ToL  ii,  p.  6|  pL  S7. 
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EUPREPIS. 

U.  S.  ExpL  Ezped.,  I«i8,  p.  229. 

EUPBEPLB  VKNU8TD8. 

Pr.  Ac»ul.  Nat  Sci.  Phila.,  ix,  1857,  p.  105 ;  U.  S. 
Expl.  Exp.,  1858,  p.  229,  pi.  xxvi,  figs.  IS. 

EUTiKNIA. 

Cat.N. A.Reptiles,  1853,  port  i.  p,  24 :  Maroy and 
MeClcllaii  Bop.  Expl.  Salt  Lake,  1853,  p. 
209;  U.  S.  Expl.  Exped.,  1858,  p,  147. 
EUT.fiN1A  CONCINNA. 

Cat.  N.  A.  Beptilos,  1853,  part  i,  p.  46;  P.  R. 
R.  Surv.,  vol.  X,  1859,  pi.  xv,  fig.  2. 

EUTiSmA  COOPERI. 

P.  R.  R.  Surv.,  voL  x,  1859,  pi.  xv,  fig.  1. 

EUTiENIA  DORaAUS. 

Cat  N.  A.  Reptiles,  1853,  part  i,  p.  31 ;  P.  R.  R. 
Surv.,  vol.  X,  p.  40,  pi.  xxvi,  fig.  2. 
EI7T.SNIA  ELEOAN8. 

Cat  N.  A.  ReptiloM.  liVkl.  part  i.  p.  :U:  P.  U.  11. 
Surv.,  X,  1859. 
EUTiENLA  PAIREYI. 

Cat  N.  A.  Rt^ptiloH,  1853,  part  i,  p.  25:  P.  R.  R. 
Surv.,  vol.  X,  pi.  xxvi,  tig.  20. 

EUTiKNlA  HaYDENI. 

p.  R.  R.  Surv.,  vol.  x,  1859.  pi.  xiv. 

EOTiCNIA  INFKKNALI8. 

Cat.  N.  A.  R«^ptile8,  1853,  parti,  p. 26;  U.  S. 
Expl.  Exp.,  1858,  p.  148,  pi.  xvi,  flgH.  11-16; 
P.  R.  R.  Siirv.,  vol.  X,  1859. 

EUTiBNIA  LEPTOTEPHALA. 

Cat.  N.  A.  ReptileB,  1853,  part  i,  p.  29;  U.  S. 
Rxpl.  Exp.,  1858,  p.  151.  pi.  xiii,flgH.  7-13; 
P.  R.R  Surv.,  vol.  x,  1859,  pi.  xxxvi,  flg.  2. 

EUTMSIK  MARriANA. 

Cut.  X.  A.RfptilfH.  lHr)3,  part  i.  ]>.  36;  Maroy 
aud  McCh'llaii  Kxpl.  Ur.l  River.  La.,  1853. 
p.  221,  j»l.  iii;  Mox.  Himiul.  Surv.,  vol.  ii,  p. 
17;  P.  R.  K.  Surv.,  vol.  x.  p.  41.  pi.  xxxvi, 
ti  «.'-'♦;. 
Kut.*:nia  oriuvata. 

Cat.  N.  A.  R.']»til»vs,  IS.VJ,  part  i.  p.  32:  P.  R.  R. 
Surv.,  vol.  X.  pi.  xxvi.  tit;.  24. 
EUT;f:XIA   ()KDI.\«)II)E.S. 

Cat.  X.  A.  Roptilr.s,  lHr»,'l.  ]>art  i.  p.  33 ;  Rr.  Acad. 
Nat.  S<i.  Phila..  18r)3.  p.  300;  F.  S.  Kxpl. 
Exp.,  IH'ws,  p.  153,  pi.  xix,  lij^H.  1-4:  P.  R. 
R.  Surv.,  vol.  X,  p.  11>,  jd.  xxvi.  H<;.  3. 

ElTT.FAIA  ORNATA. 

M»*x.  liouiul.  Surv..  vol.  ii.  j).  10,  jil.  ix;  P.  R.  R, 
Surv.,  v<»l.  X,  pi.  xxvi,  llji;.  22. 
EDT.*:XIA  PARIETAIJS. 

Cat.  X.  .\.  Rrptil.s,  1H53.  part  i.  p.  28. 
EUT.liXIA   PlCKiiKI.N'«iI. 

Cat.  X.  A.  Roptih-H,  IH.'sJ.  part  i.  p.  27;  V.  S. 
Kxpl.  Exp..  1H.-.7.  p.  150.  pi.  xiii,  %s.  14-20; 
P.  R.  R.  Surv..  v«)l.  \.  pi.  xxxvi,  tig.  3. 

EUT^.MA  PROXIMA. 

Cat.  X.  .\.  R«'ptil«M.  1>J:..1.  part  i,  ]►.  25;  Mnrcy 
auilMirClcllan's  Kxpl.  Red  Rivtr,  La.,  185.'{, 
p.  220,  pi.  ii:  M««x.  Bound.  Surv.,  vol.  ii. 
p.  16;  P.  R.  R.  Surv.,  V(»l.  x,  p.  40,  pi. 
xxvi,  tig.  21. 

JSUTiBNIA  RADIX. 

Cat  N.  A.  Reptiles,  1853,  part  i.  p.  34;  P.  R. 
R.  Surv.,  vol.  X,  pi.  xxxiv,  fig.  5,  and  pi. 
flg.  25. 


EUTJENIA  8AUBITA. 

Cat.  K.  A.  Reptilm,  1853,  part  1,  p.  24;  P.  R. 
R.  Sarv.,  vol.  x,  pi.  xxvi,  fig.  19. 

EUTAiXIA  SIRTALIR. 

Cat.  N.  A.  Rt^ptUoa,  1853,  parti,  p.  30;  P.  R. 
R,  Surv.,  vol.  X,  pi.  xxvi,  flg.  23. 

EUTiBNIA  VAQRAM8. 

Cat  N.A.  Reptiles,  1868,  part  i,  p.  35;  U.  S. 
Expl.  Exp.,  1858,  p.  154,  pL  xiv,  figs.  5-10; 
P.  R.  R.  Surv.,  vol.  x,  pp.  19  and  41,  pi.  xvii. 
Farancia. 

Cat.  N.  A.  Reptiles,  1853,  part  i,  p.  123. 
Farancia  abaccra. 

Cat.  N.  A .  Reptiles,  1853,  part  i,  p.  123 ;  P.  R.  R. 
Surv.,  vol.  X,  pi.  xxiii,  flg.  92. 
Gekko. 

U.  S.  Expl.  Exped.,  1858,  p.  290. 
Gekko  indicu8. 

n.  S.  Ex]d.  Exped.,  1858,  p.  290. 

GBKKO  MOXARCHU8. 

U.  S.  Expl.  Exped.,  1858,  p.  292. 
Gehvra. 

U.  S.  Expl.  Exped.,  1858,  p.  272. 
Gehyra  oceanica. 

U.  S.  ExpL  Exp.,  1858,  p.  273. 
Gehyra  vorax. 

Pr.  Acad.  Nat  Sci.  Phila.,  ix,  1857,  p.  197 ;  U.  S. 
Expl.  Exp.,  1858,  p.  274,  pi,  xvi,  figs.  1-8. 
Georgia. 

Cat  N.  A.  Reptiles,  1853,  part  i,  p.  92. 
Georgia  Cooperi. 

Cat  N.  A.  Reptiles,  1853,  part  i,  p.  92;  P.  R.  R. 
Surv.,  vol.  X,  pi.  xxxiv,  fig.  1. 
Georqia  obsoleta. 

Cat.  X.  A.  Reptiles,  1853,  part  i.  p.  158;  Mex. 
Bound.  Surv,,  vol.  ii.  p.  2i>,  pi.  xv ;  P.  R.  R. 
Surv.,  vol.  X,  pi.  xxxi,  fig.  06. 

(lERRHONOTUS   IXFERNALIS. 

Pr.Arad.  Xat.  S<m.  Phila..  1858.  p.  255;  Mex. 
Round.  Surv..  vol.  ii.  p.  71. 

(iERRH()\<)Tl'S  NOBIIJS. 

Mix.  R«Mind.  Surv..  v(d.  ii.  p.  11.  pi.  xxv,  figs. 

(  JERRHONOTI'S  OLIVACEf8. 

Pr.  Arad.  Xat  S<m.  Pliila.,  IS.^H.  p.  255;  Mex. 
Round.  Surv.,  vol.  ii,  p.  11. 

tiERRHOXOTl'S   WEBBI. 

Pr.  Acad.  Xat.  S<i.  Phila.,  1858.  p.  255;  Mex. 
Round.  Surv.,  vol.  ii.  p.  11,  pi.  xxiv,  tigs. 
1-10. 

(;OXIOI)A('TYLIT.X. 

r.  S.  Kxpl.  Exp«'d.,  I>t58,  p.  304. 
( ;0XI0DArTVLl'S  marmoratus. 

r.  S.  Kxpl.  KxiH-d.,  185X.  p.  304. 
GYP<KHEI.VS   LAf'KRTINA. 

Mex.  Round.  Surv..  vol,  ii.  p.  3. 
HALDEA. 

Cat.  X.  A.  Ri'ptih's,  1S.53,  part  i.  p.  122. 

HaLOEA   STRIATII-A. 

Cat.  X.  A.  Reptil.'s,  \H'<i,  part  i,  j).  122;  P.  R.R. 
Surv..  vol.  X,  \i\.  xxxiii,  tig.  91. 

llAI.irHELVS   ATRA. 

r.  S.  Expl.  Exp*mL,  1K.'»8,  p.  452. 

HEUmERMA  HORBIDUM. 

Mex.  liound.  Sui^'.,  voL  ii,  p.  11,  pi. xxvi;  P.  R. 
It  Surv.,  voL  X,  p.  38. 
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MmucTTrLcm. 

HoUmOOIUA  IKliMi. 

C  S.  Kii>I.  Ripi.1..  1^,  p. »!. 

1-r- Acad.  K.L  Sfi,  PI1IU..I8M.  p.  IKi  Mo«. 

Bon»d.S»rv.,voLlf,p.a,  pl,m;  IMt-R. 

r.s.  Ei|.L  K.|..,  i«*  ]..  i»4,  |.i.  !.«■,  aw-  i7-ai. 

f!iir«..TDi.xp.9S. 

pram  irrr  Lira  XAXttu. 

r.s.  KipL  E»p.,  WW,  p,  a«. 

IT.Awia.Nal-8ci.Plii1»..i.,  l»K.p.U;a;  I'.U. 

El^I.Kip«l..U6H.p.fflH, 

1--R.1L  Burr..  >,]««. 

HUHBBOHIA  ClUSMUttllA. 

BnnoDDll. 

r.  S.  Ezpt.  Eipcd.,  1858,  p.  a«i. 

CSLX.  a.  RcptflM.  ISB.  put(,p.M^  Maroy 

■Dd  MtCWIu,  Rep.  E»pL  EM  Klv.,  Lu,. 

llO!l,p.SZi. 

EipL  Kip..  IM,  p.  U3.  pi. «  vil,  flpi.  25-32. 

VnnuDUM  jtTKt>i>i& 

Cat.X.A.Ktptlb«.  IKU.put  l.p.Ri  r.R.R. 

Pr.  Afflld.  Nat.  S.I..  Phfla.,  li,  IWi.  p.  IM  -.  V.  S. 

Bar*..  vdL  I,  pL  uiFlU.  Us- 1] . 

Kipl.  Kip.,  VIM.  p.2ia,  pi.  KviL  dgs.  n-zi. 

HdPLOBAcnxns. 

(^  X.  ,1.  IteplIlA  1H4  put  1.  p.  Ml  Mn 

C.B.EipLEip.,lgSS,p,lW. 

RuodA.  Burv.,  )i,  p.  IT;  P.  R.  R.  Sutv.,  v<i1. 

HDrLOiu(-ni.im  BasviDifTTi.i'ii. 

i.pi.«nii,ii(,w. 

V.  8.  BipL  Eipnl.,  IXilt,  p.  Mt. 

nnnnooM  >utmn. 

h.Armd.KM.S<il.PhiU.,vl,  lg5S;p.70iStMa- 

C.S.Eipl.E.p«l.,18M,p.eM, 

barrSotv.SUt  l^c.IiU3,p.aSa!  Cm.  K. 

A.Septl)a,  185S,p.rt  f,p.Bl:  M.nr  «») 

n.&E.pl.E,tpod..l»58.p,aM. 

UcOdlan  &>pl.R«1  Rlv«r,  L«..  p.  13S.  pi. 

Hopwi>ACTn.<-B  tu,cvu,rm. 

I.i  1I«.  B«>i>d.  SOTV..  vol,  iJ,  |L  IB.  pL  xi, 

U.S.  Bipl.  Eipcd.,  IMS,  ^2W, 

flg.l:  1>.  H.R.8iirv..TDl.  i.]ip.lPtuul  tl, 

fi.xf.iiing.i3. 

Pr.  Atwd.  Nat.  Soi.  PhiU.  i».  I«7.  p.  1«,  U.S. 

llDnafKDt  xioHt. 

Eipl.  Eip«d.. IfcW,  p. 2Ut, pi,  joiil. Bpi.  10- 

r«.X.A,HepUI«,lHS3,p«l  [,p.S6T  P.B.R. 

10. 

Surr„  vol,  x,  pi.  mrill.  llg,  M. 

llRaODON  rUTIBHINOS. 

U.S.Eipl.Eip«l.,UM.p,IM. 

ULX.A.Reptflni,ia33.|itirti.p.  61,  P.R.K. 

«urr„»nl.»,pl,H*iil,flg.M. 

P.  8.  Eipl.  EipM.,  IMS.  p.  ISW. 

BimoDOK  Minn. 

(itKA.R.ptll«,  lOM-pirti.  ^.111^  P.B.K. 

Tr.S,Kipl.Eipa)..lBS8,p.lm 

ftin',.Tol.»,pL«.lii.llg.«, 

BunMOU. 

tr.B.  Eipl.  Eiped..  ISM.  p.2m.  1.1.  niT,  fig.. 

I-H.K(pl.EM-»1'.ll^.p.»». 

HtmoKnt*  pRLti.icA. 

iMupaoBOMA  traconm. 

Pr.AMd.S«l.fU.l.PhlU.,H.I«.'!T.p.l»7;  V.S. 

Utii.  Round.  Surv..  tdI.  II,  p.  22,  pi.  tU.  Bg.  2. 

bpl.  Fjp„  l«M.  p,  -MM  pi.  ulv,  ae..ffi^1-. 

Slinu. 

Uni.  Bound.  Surv..  vol,  II.  p.  21,  pi  nd.Og.  1; 

r.&Rip).  EipH)..  IMil.p.--.'^ 

P.RRSurv.,vi.l.«,pl,<tv.  Hgi>,B,T. 

Rttnu  TJonotJii 

ln.iocnH.n.. 

D.H.Ripl.Eip.t>>AK  p,:»H. 

C.S.E»:pl.Expe.l..l»SK,p,*M. 

BiuaooBjt. 

Liu-mocnn.YS  ourici*. 

Pi.  ABM.  Ah.  A>h'.S<v.  It.  IMI,  p.  -jao,  BUub- 

P.  ».  Eipl.  Eip..  1858,  p.  *3S 

bolrKsn-Sall  l^r.  U».  p.Uh  M*»y 

■Bd  MrrMlw  Ri^Bipl.  KM  Rlt,.Li>., 

V.  «.  Ripl.  Kip.,  1858,  ji.  *37. 

lffit.p.IU. 

LtlT<.PH18. 

Pt4«d.N.I.*cl,  Phil..,  vL  IBM. p,m,  M-in. 
AniwlHurv.Tul.il.  p.  H. 

Cat.    N.  A.  ReplilM,    18Si.    part    1,   p.  In«: 
Many  and  Unlllnllan  Hup.  Eipl.  R«l  UIt., 

L*..tua.  v-m. 

UtWuDDA  ArruimjiKB. 

Cat.  N.  A.  KrplllM.  1853,  pan  1,  p.  IM:  P.  K. 

l(u.B.™.d...nLap.a 

K.  Surv.,  v^,  .,  pi,  miil,  Hg.  7U, 

n^aMInc^  M»<iiuiT»_ 

LEPTOfDIS  MMALIS. 

Pi.  AmK  Am.  Ailv.  Hd.,  i«.  IWI.  p.  »l  ^  SUn>- 

Cat,  N.  A.  KBptllH.,  \m.  part  1.  p.  107;  Marry 

tary  Hun-  lf>l*  I^"'  >«»<  t'  HI  Pl'l. 

Mid  Uc^lollan  Ripl,  KhI  Itivi>r,  La„  IWH. 

«(■.  la.    Harry  uil     UnOllan    Bipl. 

p.  •az  pi.  U;  U11.  Il<»md.»nrT..  Mil.  <l.  p. 

Bed  IU>*r,  La..  liV».  p.  9«:  iSex-  Bound. 

31:  r.  K.  It.  Survry.  vol,  i,  p.tl.pl.ii.ll, 

thiTr,vii),11,p.l>ir.R.R.  Surv.  vol.  i.  p. 

flg.fW. 

M. 

Lkidkim. 

HMMoom  ranronirA. 

n.  a.  Expl.  EipnJ..  1858,  -.m. 

ft.A-d.Krt.iw.n.iU-.Ti.iiw.r.iM,  M«. 

LioDiiiiii  CHnjuiBie, 

DMkl.Bar*.'n>l.ll,p.«. 

r.  S.  Eipl.  Eip  ,  1858,  p.  340, 

^^- 
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U.  S.  Eipl.  ExiH-d.,  1H5S,  p.  XU. 

LlOLiKMUH  NITIDIT8. 

U.  S.  Expl.  Exp.,  1858,  p.  XM,  pi.  xxviii.  figs. 
17-24. 
LlOPHlS  MBRRMI. 

U.  S.  Expl.  Exp.,  18S8,  p.  150,  pi.  xi,  fig.  1-6. 

LiPINIA. 

IT.  S.  Expl.  Exped..  1858,  p.  254. 

LiPISIA  VULCUNIA. 

Pr.  Acad.  Nat.  Sci.  Phila..  ix,  1857.  p.  196;  U. 
S.  Expl.  Exp.,  1858,  p.  254. 

LODIA. 

Cat.  N.  A.  Reptiles,  1853.  part  i,  p.  116;  F.  S. 
Expl.  Exped.,  1858.  p.  122. 

LODIA  TBNUIS. 

Cat.  y.  A.  Reptiles,  1853.  i»art.  i,  p.  116;  U.  S 
Expl.  Exped.,  1858,  p.  122,  pi.  ix,  figs.  8- 
11 ;  P.  R.  R.  Surv.,  vol.  x,  pi.  xxxvi,  fig.  8. 

LTOOPHIB  ELBOAN8. 

U.  S.  Expl.  Exp.,  1858,  p.  163. 
Lyqosoma. 

Marcy  and  HcClellau  Rep.  Expl.  Red  Riv., 
La.,  1853,  p.  240. 
Lygoboma  lateralis. 

Marcy  and  McClellan  Expl.  Red  River,  La.,  p. 
241;  Mex.  Bound.  Sun-.,  vol.  ii,  p.  13;  P. 
R.  R.  Surv.,  vol.  i,  p.  39. 
Ltoosomella. 

Pr.  Acad.  Nat.  Sci.  Phila..  ix,  1857,  p.  196;  U. 
S.  Expl.  Exited.,  1858,  p.  251. 
Ltoosomella  .sstuosa. 

Pr.  Acad.  Nat.  Sci.  Phila.,  ix.  1857,  p.  196;  U. 
S.  Expl.  Exp.,  1858,  p.  251.  pi.  xxvii,  fig. 
1-8. 
Mabhya. 

V.  S.  Evpl.  Kxp«Ml..  IH.^8,  ]j.  26«». 
Mabitva  AOILIS. 

r.  S.  Expl.  Exi»..  1H.'.S.  p.  201. 
Mastkophi.**. 

(.'at.   N.    A.   Keptili'H,  isr^j.  part  i.  9A:  Marcy 
ami  McClrllan  Ilip.  Expl.  ]{.m1  Kiv..  La., 
1H5;{,  p.  2:{0. 
MASTHOI'HIS  FT.AVimLAUIS. 

''at.  X.  A.  Koptilrs.  I8.'>:i.  part  i,  p.  99;  Marry 
and  Mr('l(>llan  Expl.  I^hI  UIvit.  La..  1H.'):{, 
p.  2.30;  P.  K.  K.  Surv..  v»l.  x.  pi.  xxxii. 
p.  73. 

MaSTICOFHIS   FLA(}ELLIFt>KMI.«<. 

Cat.   N.  A.  Krptih's,   IMi^i,  part   i.  pp.  9S  aiul 
149;  P.  K.  U.  Surv.,  vol.  x.  pi.  xxxi.  ti«: 
71 ;  pi.  xxxii,  ti*;.  72. 
MA.STiroPHIS  MORMON'. 

Cat.  X.  A.Roptilo.s,  lrt.'>:},  part  i.  p.  101;  P.  It. 
R.  Surv..  vol.  X,  pi.  xxxii.  Hj;.  74. 
MASTICOI'HIS  ornatu.s. 

Cat.  N.  A.  Ki'ptih'.-H,  18:>:{.  part  i.  ]».  102:  M«x. 
lUmnd  Surv.,  vol.  ii.  p.  20,  j>l.  xvii;  P.  k. 
K.  Sun'.,  vol.  X,  i»l.  xxxiii,  tij^.  7.'). 
Masttcophis  Schotti. 

Cat.  X.  A.  R4-i»tile.-<,  1k:k1.  part  i,  p.  100;  M««x. 
I^)uud.  Surv.,  vol.  ii.  ]>.  20,  pi.  xviii ;  P.  R. 
R,  Sunr.,  vol.  x,  pi.  xxxii.  fi^.  77. 
llAflTIOOPHIS  TJiNI ATI'S. 

Cat.  N.  A.  Reptiles,  1853.  part  i,  p.  lO.'l;  P.R. 
B.  Sunr.,  vol.  x,  p.  20,  pi.  xxiii  and  xxxii, 
^^.  76. 


MaSTICOPHIS  TKSTAOirK. 

Mex.  Bouad.  Sun'.,  vol.  II,  p.  20,  pLzvi;  P. 
R.  R.  Sun-.,  vol.  X,  p.  43. 

MirilOLOPHl*H. 

U.  S.  Expl.  Exped.,  1868,  p  313. 
Microlophus  Peruviamus. 

U.  S.  Expl.  Exp.,  1858,  p.  314. 

MiCROPS  LIXEATCS. 

P.  R.  R.  Sun'.,  vol.  X.  pi.  xxxiv,  fig.  6. 

MORELU. 

IT.  S.  Expl.  Exped.,  1858,  p.  115. 

MOREUA  AROUH. 

U.  S.  Expl.  Exp..  1858,  p.  115. 
NADLTixrs. 

IT.  S.  Expl.  Exped.,  1858,  p.  808. 

XAl'LTlNrS  PU5DATUS. 

U.  S.  Expl.  Exp.,  1858,  p.  309,  pi.  xvi.  figs. 
17-26. 

X^ERODIA. 

Cat.  N.  A.  ReptiloH.  1853.  part  I,  p.  38. 

NERODU  AOA88IZI. 

Cat.  N.  A.  Reptilm,  1853,  part  I,  p.  41. 
Nrrodia  rrttrrooaster. 

Cat.  N.  A.  Reptiles,  1853,  part  i,  p.  40;  P.  R. 

R.  Sun'.,  vol.  X,  p.  19  and  41,  pi.  xxvi,  fig. 

28:  pi.  xviii. 

NERODIA  fasti  ATA. 

Cat.  N.  A.  Reptilen,  1853,  part  i,  p.  89;  P.  R. 
R.  Surv.,  vol.  X,  pi.  xxxiv,  fig.  4. 
Nerodia  Holbrooki. 

Cat.  N.  A.  Reptiles.  1853.  part  i.  p.  43;  P.  R. 
R.  Sun'.,  vol.  X,  pi.  xxvii,  fig.  30. 
Nerodia  nigra. 

Cat.  N.  A.  Reptiles.  1853,  part  i.  p.  147;  P.  R. 
R.  Surv..  vol.  X.  pi.  xxvii.  fljj.  31. 
X'erodia  rhombifek. 

Cat.  X.  A.  Koptih's.  1H,'>3.  ]»art  i.  p.  147:  P.  R. 
R.  Surv..  vol.  x.  ]»1.  xxxiv.  H^,  2. 

XeRODIA   SIPKDON'. 

Cat.  X.  A.  K(ptil.*s,  IfCT  part  i.  p.  :it<:  P.  R. 

K.  Surv.,  v»»l.  X.  pi.  xxxiv.  tin.  2. 
Xkroiha  taxi.spilota. 

Cat.  X.  A.  Reptile.s.  IST^S.  part  i.  p.  4:{;  P.  R. 

R.  Sun-.,  vol.  X.  pi.  xxvii.  tin.  29. 

XKROUIA   TRAX.«<VER8A. 

Cat.  X.  A.  Roptilr.s.  !>*.'.:{.  jmrt  i.  p.  148:  P.  R. 
K.  Surv..  vol.  X,  pi.  xxvi.  tijr.  1. 

XEROIUA    W<H)DHOfSI. 

Cat.  X.  A.  Krptih's.   1H.'»:{.  part.  i.  p.  42;  Mex. 
Round.  Surv..  vol.  ii,  p.  17:   P.  R.  R.  Surv., 
vol.  X.  ]>.  41.  pi.  xxxiv.  ti^.  :{. 
XlMA. 

Cat.  X.  A.  Kiptih'.s.  1S.'>,1.  part  i.  p.  4.'>. 

XlXIA    I)I\I»EM.\T.\. 

Cat.  X.  A.  K«>i»tilrs,  \«i.  part  i.  p.  49;  P.  R.  R. 
Surv..  \tt\.  X.  pi.  xxvii.  ti^.  37. 

()UO<).«>MA. 

Pr.  Acail.  Xnt.  S<i.  Pliila..  \i<u.  V.  S.  Expl. 
ExjH'd..  1H.')H.  i».  24.'>. 

Olkjosoma  NCMTrr.M. 

Pr.  Acad.  Xat.  S<i.  Phila..  ix.  IH.".  p.  196;  U. 
S.  Expl.  Exp..  IH.V.  p.  249. 

( HJ0080.MA   ZEI-WDICI'M. 

Pr.  Acad.  Xat.  Sci.  Phila..  ix,  1K57,  p.  196,  U. 
S.  Expl.  Exp.,  185H.  p.  246,  pi.  xxvii,  flgii. 
9-16. 


PUBUCATIONS    OF    CUAKI.KS    (ilRARIt,  M.  D 


Cat.  !t.  A.tUi>Ul(«.l><M,p>n  i.  p  Ml  M»rpy 
•II.1  llc4:Wliui  Ri'p.  Eipl.  Bed  Rlv..  I*.. 
IHU.  p.  ZOT. 
OmutOLCB  Itovu. 

-M.  S.  A.  RrptllH,  IMM.  part  1.  I>.  M£:  Mrl. 
BouDd.Sutv..  t-ol.  li.  |i,a>;  p.  R.  R.  Surv,, 


te(,  X  pi.  KH.  Bg,  ht, 

(^.H.  A.  KrptUio.  WU,  ion  I,  p. » 
SncT..  vul.  I.  pi.  »ii.  Ilg,  m. 


nn  X.  A.  BepLI3ea.lHJ.pl 


M.  K.  A.  Repdica,  IMS,  part  1,  p.M',  Vtnvy 
and  UcClxnan  8ipl.  Red  Klrvr,  La.,  !««, 
p.  raft  pl.vlU;  P.  R.  R.  Rurv.,  lol.  x.  pi. 
..jt,  flg.  «- 


OM.3t.A.Ri>pl11«,  l8ra.|<Hf  I.t>.Wi  P.K.R. 
Sarv,  ml.  i,  pi. »«,  flg.lB. 

>&>n. 

iLX.  A.RepHiM,  IK63,  pan.  I,  p.  M;  Marc; 
■ail  UcCleUu  Kijil.  Knl  Rivtr.  ta..  U53, 
p.  t3a.  pi.  vli ,  Mm.  BntiDd.  Surv,.  vol.  II, 
p.»!  F.R  K.S<irT..rDl,i,pl,ui,flK.5a. 


CM-  V.  A.  RepUlM,  US3,  part  i,  p.  8X;  U«. 

BmiDil.Ihirv.,  vol.  11,  |i,3U:  P.  R.R.Snrt.. 
tp|.  t,  p.  IS.  pi.  lu.  Of;.  M, 

P.  ik  Kt|d.  Ellnd,,  1UH.  p. 'JM. 

P.  8.  Kxid.  Kxpml.,  IBM,  p.  K^. 


GM.K,A.Rc|iUla,lf 


Uat.  M.  A-  Reptile^  iKO.  part  1, 


U.  8.  EipL  Eipxd..  1H58,  ji.  JU. 
V.  S.  Expl.  ET|ied..  1«38.  p.  1K&. 

PGn>PC8. 

tT.  S.  Eipl.  EipHl.,  1IU8,  p.  27T. 

u.  a.  Sipi.  Eip.,  i8S«,  p.  27), 


SUuliiiry  Sarv.  .'tell  Lake,  U5Si  Mhii^t 
Mu01«Il>1i  Rep.  Ecpl.  rtrd  Rlv.,  La.,  1 
p.  23a;  U.  S.  Eip!.  Kxped.,  IftM, 


I.,  IIM,  p.  3(2. 


PHHtHOMHU  01 

V.  S.  Ripl.  E 
PHRrKtieOHA  (X 

Pr.Aoiil.  Nat.  Sul.  Phlla..  IBS3,p.3i)I:  .Siani- 
bniy  Sarr.  Salt  Lalto.  UU.  p.  3W,  pi.  vlli, 
flga.l-Si  Many  and  McClfJlan  Etpl.  Rod 
Rlrer.  La.„l§S3,  p.  233;  O.B.  Bipl.  Kip.. 
I8j».  p.  403.  pi.  III.  Sgs.  fl-«;  Un.  Bvunil. 
SiiTv.,  vol.  11.  p.  »:  P.  R,  H.  Sarv..  vd,  «, 


Pr.  Aoid.  Hot.  Scl.  Phila..  >i.  I^U.  ]>  Wll , 
StaMbury  Suix.  SJl  Lak".  ii.  iwn,  pi.  .ill. 
Uga.  V-IS;  tr.  S.  Eipl.  Eip.,  IS&X.  ]i,  ;IKI. 

PHHrKOBUKA  I>UI*I]1LAI(SI . 

Staiuhury  Siirv.  Hull  Ijike,  \»SI.  p.  302.  pi. 
vli,  Uga,  lU-ia,  U.  S.  EKpl.  Eip..  18M.  p. 


BssHjiSiiaei . 
r.  a.  Kipl.  Eip.,  1858,  p.  3K, 
PaBmoainiA  McCaijj. 

V.  S.  Eipl.  Kip.,  11^  p.  392. 
Phnvsobou  a  modistcii. 

Pt.  Acad.Ifat.Sfll.  PhlU.,tvi,  IS.'U,  p.(S:  StaDi 
bury  Sarv.  Bait  t.alw,  p.  MS,  pi.  v 

4-8^  u.  s.  Eipl.  Exp.,  i«9s.  p.  sn. 
PiBnioenMA  okbicfiaiu. 

Staaabury  Sun.  Snlt  Lnkn,  1IU»,  p.  3»; 

Expl.  Rip.,  i8fi8,  p.  an. 


r.ATMl  Sauad.PliUa.,  ti.lliGT,  p.iH,  r.  ! 
H.  Rtpl  Bip.,  IMS»,  p.  3Ut,  pi.  ITll.  Hga.  I 
lS-31.  I 

.  Aaad.  Kat,  Bet,  PhOa.,  la.  IK>7.  p.  IPX 
»,  Eipl,  Kip..  ISH,  p,  3n, 


flg-- 


C.  8.  Kxpl.  Eip 

IlIBtNOaOlU  F[ 

Pnw.  Amd.  SM.  Sc<.  Philk.,  vl,  1862.  p.  IN; 
StMubury  Korv.  Bait  Lakv.  lltSS,  p.  WO. 
pt.  vU.  Ilg*.  l-5i  U.  S.  Ripl.  Ki]i.,  19S0. 


S.  2ipl.  Bxpnl.,  ti&a.  p.  302. 


1 

' 
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4TKS    NATniX.VL    MFSLIM. 

PhTU-CHPS  PUATDBUB. 

PJKKTOIIIETI-S  KBMDllAim. 

u.  a.  Kipi.  Biped.,  im.  p.  sua. 

Pr.AMuI.HaUScI.PbllL.YU.  IKM.p.adi 

PrrrnpuiB. 

tiH'  Bep.Eip.  S.  Hemlaiih..  IL  IMS, 

CM.  M.  A.  BeplllHh  ISM.  pan  1.  p.  »i  Huor 

B|.xi.flg^na, 

uul  Mi'Cle1l~n->i  Rep.  Eipl-  Ked  Rlrur. 

I'mxrniTiunTB  PEnniATi;*. 

L«,.|g53.  p,3M!  C.S.Eipl.K«p«l..l«i8, 

r.S.Expl.Exp..lBM.p.3M. 

p.  133. 

PlTL-UPIirB  AKSBtTBIa, 

Pr.  Aiiul.  Nat.  Sei.  Phila..  ix.  I8n.  p.  1M| 

KxpL  Exp.,  l»M,  p.  3»,  pL  ,wiL  «g*  H 

SuL  Sd-PliUt.  Tj,  US3,  p,  800,  P,».E. 

Sarv.,  vol.  i.,  pL  i«i>,  Sg.  «S. 

Pr.Awd-Nat.  Sd.rhaa„ril,lS!4,p.aJT! 

liu<  R«p.  Exp.  S.  H(<Bii*»b..  U.18U,^ 

1                           C^  IT.  A.  RaplJlea.  IBS3,  purl).  p.W;  Udi. 

pl.id,tig.Lia-ao.                                ) 

■                                 Bmind.8nrv..rul.tl.p.l»,  P.  B.  R.  Sorv., 

PROCTUntKTtlt  TWIW. 

I                                 n>L  X,  pp.  U  aod  43.  pi.  xxix,  Bg.  M, 

Pr.AiMd.  Kat.S«i.PhIla..TtL1SM.p.:srt 

1                            PrrUOPHIB  FtTKflirKH. 

P                           Cm.  N,  a.  Reptile*.  1853,  p»M  i.  p.»:  n.8. 

pl.xl.flg..l-.. 

f                                   EipLEip.,  185S.P.  1»,  pi.  vitL  flK"'  1-' ;  P- 

PSIDDILAm  PSAHMOPHIS. 

H.  R.  Suit.,  vol.  x,  pi.  urvi,  fig.  i. 

V.  8.  Eipl.  Exp..  1858,  p.  178, 

Mex.  Bound,  SutT.,  »ol.  ll.p.3. 

uul  UcCIbUiu  fSxpl.  R«t  KIrer.  t*..  1W3, 

p.aia,pLYi  P.RR.  8arv.,rol,^pl.K«lx. 

U.  8.  EipL  Kip.,  ISW,  PL  340. 

flg.«. 

U.  8.  Eipl.  Eip-,  1868,  p.  347. 

(;.(.N.A.R<.ptilBi.  1K63.  part  I,  p.  Ml  P.K.K. 

Pttohodiuia  miCIIUTA. 

8nr...v..l.x,pl.xxi..flg.*4. 

U.S.Expl.E.p..l85B.p.344. 

ITnriioDKiu  ahAm.it. 

P,  R.  a  Snry..  t<iI.  i,  pi.  uii.  fig.4.'i. 

r.  8.  Kxpl.  Kip.,  1868.  p.  341,pl.  «1i.  UgaJ 

PiTTOKurs  WiLiuai. 

PTirHODBiKA  nrrnaiEDH. 

CI.  N.  A,  Itepllle>,  IgW,  pwli.  p. 71;  U.S. 

lT.8.ExpLEip.,l«M,p.MJ(, 

EipLRxp..l8M.p.  IW,  pi,  ix,ll)pi,l-7i  P. 

R.  R.  Snrv.,  vol.  x,  pi.  iixvl,  fig.  5. 

D.S.E<pLE>p.,lMg,p.WB. 

PuiTElira  KARJl-ABIA. 

r                           V.S.  KipL  Sip..  1W>8,  p.  483. 

C.S,EipLEip.,]e68.p.»47. 

r                               PUTUBUB. 

RABD10N. 

1                              tI.B.K.pl.Eip.,lS5B.p,ia). 

U.S-Expl,R.cp..l8S8.p.ll». 

RABDIOK  OfClPlTJlLK. 

lT.S,Eipl.E»p..lS5».p.l«3. 

Pr.A.'ad.>'aI.8pl.  PbiUt,, li,  1167, p. IM t n 

PLATCKim  LltlCr  A  CRATCH. 

E.pLBxp..I85«p.l»t. 

r.S.Expl.Exp.,lK«,p,l80. 

PLATTTirTRA  rUlVESCEIIH. 

D,  S  Kxpl.  E»p«l.,  issa.  p.  SW. 

M™.Bo,md.S«iT,.»ol,U.p.a, 

Cat-  N.  A.  Replll«  18M,  part  1,  p.  41 

P.H.R.SarT„™l.tp.3B. 

Cal-N.A,  Heplilw,  18U.  pwt  1.  p.  4«.  1 

MMi.Bouiid.SQrv„->oLii,p-lK.,  P.K.ILSniv., 

Buund.  Sun..  pL  11.  p,  17.  pL  i.pL  iLQl 

v«l.,.p,18. 

P.  K.  R.  Sorr.,  r-l.  a.  pLai-B,  tfM- 

RKOWA  GtuUUHl, 

Pr.  Auul.  XhI.  »cI.  Phila.,  vj.  lS3:.p.  138;  Uni. 

Cat.  N.  A.  RppUlra.  I«M,  pwl  I,  p,  U,  » 

Bn.n«L8n^v„TnL^.^12.pl.IIv.fl^..ll-IBi 

Bouild.Siirv.,vi.l.ii,p,  17,  pl.TaOf.ll 

P.aR,Sur»..vpl.x,  P.M. 

».  R.  Sorv.,  vul.  X,  pL  xirtl  «(.a*. 

PLSmOIHIH  IIBFTKKTWONAUS. 

RlUIKA  EIMCI.AKDI. 

Pr.Ai:ild.NiU.  Sd.PblU..18K,p.ZSe,  P.R.K. 

P.  a.  R.  3iif  v.,  ™l.  X.  pl.  iiTlL  Dg.  M. 

SQfv.,voLxp.ll<,pL»«iv,flg.I. 

PtESnODON  atlLTONIAJlUK. 

C»l.}f.A.RnrtJl".  I*M.  p«tl.p.4a,  P-l 

pf.A.«d.Nftt.Soi-Phiu..vi,igsr,p,«gi  sum. 

8D^T,.'rolx,pl.n»^.ll(^a. 

buirSiirr.  SHltLnko.  USS.  p.  U«.  pL  Iv, 

ng<.  *-B,  P«*  A™.L  N.I.  8ol.Phllfc.Tl. 

le&a.  p.  :ttl :  p.  R.  R.  Sott..  Yd.  i.  p.  18. 

8ury.,T0Lx.pl.intl.flg.IH. 

ItWA. 

I^.  A.-kI.  NbL  Scl.  Phila..  ItiM  p.  2Hi  Uui. 

i:>l.  N,  A.  Rrfilthui.  I8&3.  part  l.^  UL 

Bouiut  Siirv.,vaI.U.p.ln. 

KkNA  1.1  ■".Ml. 

l^t.  N.  A.  RaptllM.  18&3,  pm  1.  ^  (B,-, 

_                          0  J]IU>  Rep  Rip.  S.  Ilnuiaph..  IL 18SS.  p.  U  i  U 

L    — - 

^_^_JB 

^^^^^^^^^^^^^H 

PUBLUATIONS   OK   CHARLKt*   OIKARU,  M.  1>. 


CW.  X.  A.  BopUlM.  lasa.  parv  I, ),,  lao. 
■tvocMKiLDs  Liroicn. 
C«l.  K.  A.  R«|i|Um.  less,  put  I.  p.  U«:  fr. 
AdhI-KU-ScI.  Plin^.ii,l«5.1,r>.3<N);U«i. 
Ihmiid.3iirv..vd.ll,  p. :i. ]>'' m ^  P.R.It, 
Surr.  nL  I.  pL  lUUi,  dg- M. 


aa.K.A.IltpilL«USS.|>ut  1,  p.  U» 
CM.K.A.lHrtllNl'H'liwni.p.llHi  P.ILR. 


iiuvy  luiil  MKTtBllu  lUp.  Eipl.  RrA  Rirrr, 
La..  1851,  p.  23T.  pi,  I.  n^a,  5.12^  M«i. 
BnBDd.  Surv..  ™l.  ii,  p.  i;  P.  It.  E.  Sarv.. 


Pr.  Aud.  Mat.  Sri.  PfallM..  vi.  t<a-i.  p.  I7A, 

Pr.  AcHd.  Nat.  Svl.  Phila.,  t1,  ISGl!,  p.  1T5, 
f-  8.  Eipl.  Eip.,  1818.  p.  SM.  pi.  lit.  ftj. 


Pt.  Acita.  Kit.  Sul.  PhlU..  Ii,  18ST,  p.  1M| 
C  ».  E«pl.  E«p..  IMe.  p.  S6M. 

r.  Aad.  Kal.  !)<d.  Phil*.,  it.  mi.  p.  IWi  U. 
8.  El|>l.  Kip..  ]M>S,  p.  Ka. 


Ql  X.  A.  BtVitln.  ISU,  pan  I.  p,  IM. 

Ite  V.  A.  lUpUlBB.  1«».  IMftl.  1).  IM|  Mux. 
imut.  Hut.,  vd.  II.  p.  II.  pi.  v.  Kg.  2; 
ML  H.  *un..  n\.  i.  pL.  mil.  Q^.  T«. 

r.  H.  Kxvt  Kxp..  UM,  p.  IRB 


SCKI/JPOHDH  OKiOlOSra. 

rr,  Acul.  Nat.  Sel.  Pblls,.  tI,  IBSI,  p,  a>! 
Stantiliaty  Surv.,  Salt  Lake.  18S3,  p.  340, 
pl.  V,  flg>.  1-3:  P.  11.  B.  Borv.,  rul.  i,  p,  IT. 
ScxLorasi's  loroifeb. 

P.  R.  H.Sorv,  vol.  I.  p.  17. 

BCKLOPOBl'B  lUBKQHATI'S. 

Men.  Bonnit.  SarT..  rol.  II,  p.  0, 
SccunmBUB  occll>EirrAi.iN. 

Pr.  Avml.  Mm.  Kcl.  Phlla.,  rl,  l«G2,  p.  17.'^,  ud 

1«KI.  p.  »lll  t  r .  B.  Eipl.  Eip..  I8M.  p.  »S3, 

pl.  lit.  Ark.  S.I4;  Un.  Baiinil.  Siirv., 

vnl.  X,  p.  17i  P.  R.  B,  Surv..  vol.  i,  1859. 

HciiJiii'Uiiiia  oui*n'H. 

Mnl.  H«aiul.  Snrv.,  ml.  ii,  p.  .1 
BcKucnum^fi  PuiMMcm. 

rr.  A«»d.  S»t.  Si'i.  PhUa..  H.  I»SJ  p,  12?! 
Mm.  llgnnd.  Silrv..  vol.  ii,  p.  ^  pl.  iiU, 
Bg.,l-a. 


CM.  N.  A.  KepMlna,  11U3.  ixrt  i,  ji,  73-,  Miw^j' 
■lid  McClollln't  Rrp.  Kipl    Itnl  Rivor, 
La,,  !«■■«,  p,  'SM. 
ScomrHIB  AUJOtlUlciKNals, 

Cxt,  N.  A.  Rpplllvi,  MM.  lurt  I,  p,  n;  P.  K. 
B.  Surv.,  vol.  I.  p.  42.  pl.  iili,  flg.  W. 


I.  IWO,  put  I,  p,  TH;  p.  B, 


C«.  N.  A.  KopILIw.  !««,  1 
It.  Surv.,  viil.  »,  p.  4a.  I 


p.  IM;  Mi>. 
il,  .Ii,  V.  H 

.,  UK,  M, 
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SOOTOratS  OCTTATCS. 

Cat.  X.  A.  BepCQn,  1861,  put  I,  p.  78;  P.  R. 
R.  Hanr.,  vol.  x.  pL  xxx,  flg.  M. 

8C€TOPBI8  LiBfttl. 

Cat.  X.  A.  BeptOca,  18Sa.  pari  i,  p.  77 :  Uarey 

and  lfcCleIlan*s  Bap.  Ezpl.  Bed  Birer. 

Lft.,  1853,  p.  227.  pi.  ri;  P.  B.  B.  Sarr., 

vol.  X.  pi.  XXX,  flg.  53. 
iSccrwnw  LDniBUHKBi. 

Cat.  N.  A.  BeptOca,  1863,  put  i,  p.  74;  Ifax. 

BouikL  Sanr.,  roi.  ii,  p.  19;  P.  B.  B.  Snrr., 

ToL  X,  pi.  xlx,  flg.  50. 

SCXmiPHIS  qCADBiynTATCB. 

Cat.K.A,Beptika,1853.puti,p.80;  P.B.B. 
Suxr^  vol.  X,  pi.  XXX,  flg.  55. 
Bocftonn  yvepiiiub. 

Cat.  N.  A.  Beptllea,  1853,  put  i,  p.  75;  P.  B.  B. 

Sarr.,  rol.  x,  pL  zix,  flg.  51. 
SDTiraii. 

U.  8.  BzpL  Bxp.,  1858.  p.  142. 

SUfHlUI  VBBUULTOS. 

U.  8.  ExpL  Bxp.,  1858,  p.  142,  pi.  xi,  flga.  11-16. 

SOZfOBA. 

Cat.  K.  A.  Bapilles,  1853.  part  i,  p.  117. 

SOSfOBA  SnUAXNULATA. 

Cat.  N.  A.  BeptUea,  1853,  put  I  p.  117;  Hex. 
Boand.  Hnrr.,  vol.  ii,  p.  21.  pi.  xix,  flg.  3; 
P.  B.  B.  Snrv.,  toI.  x,  pi.  xxxlft,  flg.  88. 
Sprjcbioiucttlob  notatcs. 

Max.  Boand.  8iirv.,  toI.  ii,  p.  12,  pi.  xxiv,  flgs. 
29-37. 
SpHABaiB. 

U.  8.  Expl.  Exp.,  1H58,  p.  429. 
BTEIBOLCPW  qnADHlVlTTATA. 
r.  S.  Expl.  Exp..  1858,  p.  314. 

STEIKOLEPIS  TimitACK.'A. 

r.  S.  Expl.  Exp.,  1858,  p.  314. 

STKIiU>L£PIH  TIGKIH. 

V.  S.  Expl.  Kxp.,  1858,  p.  314. 
Steibolrpih  xantomtiuma. 

r.  S.  Expl.  Exp..  1K58,  p.  314. 
8TB.V<)I>ACTYI.r8  VARIEOATI'H. 

Mex.  Iktuml.  Siirv.,  ii,  1859,  p.  12,  pi.  xxiii, 
flf^H.  9-27.  and  pi.  xxiv,  ti^.  11-10. 
Stkn<j«t<>ma. 

IT.  S.  Expl.  Exp..  1858,  p.  106. 
Stouebia. 

r.At.  N.  A.  Rrptik-M,  185;j,  part  I,  p.  135. 
Stokekia  DkKayi. 

Cat.  X.  A.  K4»ptil<-.H.  1853,  part  I,  p.  135;  P.  R. 
R.  Surv.,  vol.  X,  1H.'>0.  pi.  xxxiii,  tig.  98. 
Stokekia  (KMipixo-MAcrLATA. 

('at.  N.  A.  R«-ptil<'H,  18.->:{.  ]wrt  i,  p.  137;  P.  R. 
R.  Surv.,  vol.  X,  1859.  pi.  xxxiii,  tig.  99. 

TArilYMKNIH. 

CrilliMH'  Ri'p.  Kxp.  S.  Ht'niiHph..  ii,  1855.  p.  U; 

r.  S.  Kxpl.  Kxp.,  18.'i8,  p.  173. 
Ta<hvmknis  chilknkih. 

Pr.  Aiad.  Nat.  S«i.  IMiila..  vii,  isr»4,  p.  22«: 

(fllliHM*  I^'p.  Kxp.  S.  HonuHph.,   ii.  1H55, 

p.  9;  pi.  xxxvii,   tip*.   1-6;   V.  S.  Expl. 

Kxp.,  1858,  p.  173. 

Tjwiophih. 

Pr.  Ara«!.  Nat.  .Si.  Phila.,  vii,  1854,  p.  227: 
iiilliM'  Bep.  Exp.  8.  Hemisph.,  ii.  1855. 
p.  II. 


XiBx.  Bomd.  flnrr.,  HI,  U66^  pu  21^  pL  six, 
flg.  1;  P.  B.  B.  flnrr.,  TaL  x,  1886^  pL 
xxxiii,  flg.  87. 


Pr.  Acad.  Vat.  Set  PhlUk,  rll.  U64.  p.  2»{ 
GflllH'  BaiL  Bxp.  8.  lUmkitk^  U.  1866^ 
p.  11,  pL  xxiTil,  iga.7-IS. 
TAimu^ 

Cat.  N.  A.  BaptOes,  18611,  part  i,  p.  in. 

TASmUk  OCWOKATA. 

Cat.  IJT.  A.  BaptOaa,  IflSI^  part  I,  p.  Ul  i  P.  B. 
B.  Sarr.,  toL  z,  1891^  pL  xcdll,  flg.  tfli. 
Taxtilla  qB4cn,i». 

Cat.N.A.Baptilaa,186i,parti.p.lS2;  Max. 
Boand.  8iirr.,  U.  1861,  p.  21. 
Tapata. 

U.  8.  BxpL  Bzpad.,  1868,  p.  3M. 
Tapata  vaEnmo&noB, 

U.  8.  BxpL  Bxpad..  1868,  p.  ae7t  P.  B.  B. 
Smr.,  X,  1880,  p.  18. 
Tapata  Docolasbi. 

U.  &  Xxpl.  Bxpad.,  1856,  p.  367;  P.  B.  B. 
Sanr.,  x,  1856,  p.  18. 
Tapata  Hebxaiidbi. 

n.8.Bxpl.Bxpad.,185e,p.lM;  ]fax.,Baini. 
8iirT.,  ii,  1868.  p.  8;  P.  B.  B.  SutTh  >, 
1858.  p.  38. 
Tapata  obucclabib. 

U.  8.  Bxpl.  Bxpad.,  1858,  p.3M. 
Tapata  ourATisBniA. 

U.  a  Expl.  Expad.,  1868,  p.  366;  Max.  Band. 
Surv.,  ii,  18S0,  p.  8;  P.  B.  B.  SuTTn  x 
1858,  p.  38. 
Tabaguira. 

F.  S.  Expl.  ExikmI..  1858.  p.  317. 
Taraouira  torquata. 

U.  S.  Expl.  Expwl..  1858.  p.  318. 
TBIU8. 

r.  S.  Expl.  Kxp«l..  1858,  p.  2t)l. 
TEH'S  TEOriXIX. 

U.  S.  Expl.  Eiped..  1858.  p.  202,  pi.  xvili,  figs. 
1-7. 
Testudo. 

U.  S.  Expl.  Expcd.,  1858,  p.  470. 
TKOTUDO  AUSTRALIS. 

U.  S.  Expl.  EximmI.,  1858,  p.  470. 

TEJTUIXJ  TABI'LATA. 

IT.  S.  Kxpl.  Expc4l..  1858.  p.  465. 
THALAHSOC'HKLYH. 

U.  S.  Kxpl.  Kxp*Ml..  18.>8.  p.  429. 
THALAS80CHELYS  CAOI'ANA. 

U.  S.  Kxpl.  Expe*!.,  1858,  p.  432. 
THAI-A880CUKLY8  COKTICATA. 

U.  S.  Expl.  ExiH*<l.,  1858,  p.  431,  pi.  xxlx. 

THYROKTBB.VUM  80NORIEN8E. 

M«x.  Houud.  Surv..  ii,  1859,  p.  3. 
TiLiyrA. 

IT.  S.  Kxpl.  KxptKl..  1858.  p.  227. 
TlLigrA  BUFKWJEXS. 

n.  S.  Kxpl.  Kxp**a..  1858.  p.  227. 

ToLUCA  UNEATA. 

Mox.  Ilound.  Surv.,  ti,  1859.  p.  23.  pi.  xxi.  flff. 
2:  V.  R.  R.  Surv..  x.  1859,  pi.  xxxv,  flg.  8. 

ToxiropHis. 

Cat.  y.  A.  R«'ptil08.  1853.  part  i,  p.  19. 
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TQZKXiraiB  nSCIYOBUS. 

Cat.  N.  A.  BeptUes,  1853,  p«rt  1,  p.  19;  P.  B. 
B.  Surv.,  z,  1850,  p.  40,  pi.  xxv,  fig.  13. 

TOiZlOOPHIB  PUONAX. 

Cat.  N.  A.  Beptiles,  1853,  part,  i,  p.20;  Hex. 
Bound.  Sunr.,  ii,  1850,  p.  15,  pi.  vi;  P.B. 
B.  Surr.,  x,  1850,  pi.  xxv,  fig.  U; 

TBACHSmS  BLBOANB. 

Hex.  Bound.  Surv.,  ii,  1850,  p.  3. 

TBOPIDOXOTCB  JUNCBU8. 

U.  8.  Expl.  Exped.,  1858,  p.  145,  pi.  xiii,  figs. 
l-«. 

TftQPIDQNOTUB  OBDOTOIDBS. 

Pr.  Acad.  Nat.  Soi.  Phila.,  vi,  1852,  p.  176. 

UBOBAUXUS  0BACI06U8. 

P.  B.  B.  Surv.,  X,  1850. 
Uta. 

Pr.  Acad.  Nat.  8ci.  Phila.,  vi.  1852.  p.  09; 
Stanabiiry's  Surv.  Salt  Lake,  1803,  p.  344. 
Uta  QMACic 

Hex.  Bon.  .u.  Snrv.,  ii,  1850,  p.  7. 
Uta  obmata. 

Pr.  Acad.  Nat.  Sci.  Phila.,  vi,  1852.  p.  126,  and 
1853.  p.  301;  Hex.  Bound.  Snrv.,  ii,  1850, 
p.  7. 
TJTJl  OSXATA  UNSABIB. 

Hex.  Bonnd.  Surv.,  ii,  1850,  p.  7. 
UtA  ScHom. 

XiBx.  Bound.  Snrv.,  ii,  1850,  p.  7. 

UTA  STAmBUBIAlfA. 

Pr.  Acad.  Nat.  Soi.  Phila..  vi,  1852,  p.  OO.and 
1858,  p.  301;  Stanabury  Sorv.  Salt  Lake, 


Uta  Stanhbubiana— continued. 

1853,  p.  345,  pi.  V,  flga.  4-6;  Hex.  Bound. 

Surv.,  ii,  1850,  p.  7;  P.  R.B.  Surv.,  x,  1850, 

p.  37. 
UTA  8TMMBTBIGA. 

Mex.  Bound.  Snrv.,  ii,  1850,  p.  7. 

VlBQINIA. 

Cat.  N.  A.  Reptiles,  1853,  part  i,  p.  127. 

VlBQINIA  VALBRLE. 

Cat.  K.  A.  Roptnes,  1853,  part  i,  p.  127;  P.  B. 

R.  Surv.  X,  1850,  pi.  xxxiil,  fig.  04. 
Wenona. 

Pr.  Acad.  Nat.  Sci.  Phila., vi,  1852,  p.  173;  Cat. 

N.  A.  RoptUes,  1853,  part  i,  p.  130;   U. 

S.  Expl.  Exped.,  1858,  p.  111. 
Wbnona  Isabella. 

Pr.  Acad.  Nat.  Sci.  Phila.,  vi,  1852,  p.  176; 

Cat.  N.  A.  ReptUes,  1853,  part  i,  p.  140; 

n.  S.  ExpL  Exped.,  1858,  p.  113,  pi.  vii, 

figs,  fr-14. 

WSNONA  PLUMBEA. 

Pr.  Acad.  Nat.  Sci.  Phila.,  vi,  1852,  p.  176; 
Cat.  N.  A.,  Reptiles,  1853,  part  i,  p.  130; 
U.  S.  Expl.  Exped.,  1858,  p.  112,  pL  vii, 
figs.  1-7. 

Xenodon  ancobus. 

U.  S.  Expl.  Exped.,  1858,  p.  167. 

Xebobates. 

U.  S.  Expl.  Exped.,  1858,  p.  471. 

Xebobates  ceblandiebi. 

Mex  Lound.  Surv.,  ii,  1850,  p.  4. 


Hex.  Bound.  Surv.,  ii,  1850,  p.  28,  pi.  xxzvii, 
flga.  14-17. 

AllBLTnOllA. 

U.  S.  Expl.  Exped.,  1858,  p.  13. 
Ambltbtoma  Caufobitiensb. 

P.  B.  B.  Surv.,  X,  1850,  pi.  xxx,  figs.  1-3. 
AlDLYBTOlCA  MATOBTIUM. 

P.  E.  B.  Snrv.,  x,  1850,  p.  20. 

AMBLYVTOICA  PB06BBPINA. 

Pr.  Acad.  Nat.  Sci.  PhiU.,  vi,  1852,  p.  173; 
Hex.  Bound.  Surv.,  ii,  1850,  p.  20,  pi. 
XXXV,  figs.  7-14. 

AXBLTnOXA  TBinEBBOeUH. 

Pr.  Acad.  Nat.  Sci.  Phila..  vi,  1852,  p.  174. 

AMBLTMTOIEA.  TBXAinTM. 

Hex.  Bound.  Surv.,  ii,  1850,  p.  20.  pi.  xxxv, 
flg.  15. 

AXAIDBS. 

v.  S.  Expl.  Exped.,  1858,  p.  8. 

AVAIDES  LUOUBB18. 

Pr.  Aead.  Nat.  Sci.  PhUa.,  vi,  1852,  p.  302; 
U.  8.  Expl.  Exped.,  1858,  p.  8,  jA.  i,  figs. 
2«-33;  P.  R.  R.  Surv.,  x,    1850,  pi.  xxx, 
flg.4. 
Batbacbobbps  attenuata. 

Pr.  Aead.  Nat.  Soi.  Phila.,  vi,  1853,  p.  302. 
Bbachtgbpbalub.  ' 

U.  S.  Expl.  Exped.,  1858,  p.  00. 

BaUOBTOBPHAUJB  AUBAMTLACUS. 

U.  8b  Xzpl.  Exped.,  1858,  p.  100,  pL  v,  flga. 


BUFO. 

U.  S.  Expl.  Exped.,  1858,  p.  74. 

BUFO  ALVABXUS. 

Hex.  Bound.  Surv.,  ii.  1850,  p.  26,  pi.  xii,  figs. 
1-6. 

BXTFO  AMEBICANUS. 

Pr.  Acad.  Nat.  Sci.  Phila.,  vii,  1854,  p.  86; 
Mex.  Bonntl.  Sar\'.,  ii,  1859,  p.  25,  pL 
xxxix,  figs.  1-4;  P.  R.  R.  Surv.,  x,  1850, 
pi.  xxv,  fig.  2. 

BUFO  BOREAS. 

Pr.  Acad.  Nat.  Sci.  Phila.,  vi,  1852,  p.  174; 
and  1854,p.  87;  U.  S.  Expl.  Exped.,  1858,  p. 
74,  pi.  vi,  figs.  4-0;  P.R.  R.  Surv.,  x,  1850. 

BUFO  0OGNATU8. 

Pr.  Acad.  Nat.  Sci.  PhUa.,  vii,  1854,  p.  86; 
Marcy  and  McClellan's  Rep.  Expl.  Red 
Riv.,  La.,  1853,  p.  242,  pi.  xi ;  Mex.  Bound. 
Surv.,  ii,  1850,  p.  27;  P.  R.  R.  Surv.,  x, 
1850,  pi.  xixvi. 

BCTO  COLUMBIENSIS. 

Pr.  Acad.  Nat.  Soi.  Phila.,  vl,  1853,  p.  370;  and 

1854,  p.  87,  U.  S.  Expl.  Exped.,  1858,  p.  77, 

pi.  V,  figs.  4-0. 
BUFO  DEBIUS. 

Pr.  Acad.  Nat.  Sci.  Phila.,  vii,  1854,  p.  87; 

Mex.  Bound.  Surv.,  vol.  ii,  1850,  p.  27;  P. 

R.  R.  Surv.,  X,  1850. 

BUFO  ORACIUS. 

Pr.  Acad.  Nat.  Soi.  Phila.,  vi,  1853,  p.  424;  U. 
S.  Expl.  Exped.,  1856,  p.  83,  pL  vi,  flga, 
10-2L 
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1.  ISSi,  p.  1 


BCro  uiUNt'i, 

Pr.  Acad.  M«.  Scf.  Phlla..  vi,  18Sa.  p.  Ml ;  iu)d 

lgS4,  p.BT;  Mm. Bound.  Sorv.,  U,  ISM,  p. 

X.fX.3iU,Bg^1-a. 
Bnni  iBtiiDiuH. 

Pr.Ai«d.N»l,Sol.Phil«.,Bli,l»>«,P-*»<  Mm. 

Buund.  Sunr.,  tl,  IS&D.  p.  SB,  pL  rtl,  flga. 

IS-IB. 

rr.  Aiwl.  KM.  ScL  Philii.,  li  1  Wll,  p.  HB. 

HCTK  LKNTKtlNOBrB, 

rc.  Aood.  KbI.  »cf.Fblli.,  rli.  ISU.  i>.  86. 

Pr.Aiiad.N«t.SoLl'liila..vi,186a,ii.*a*:  U.K. 
Eipl.  Eip«d.,  18M,  p.  85.  |>l.  Ti.  BgD.  lo-llj. 

U.  S.  Eii^  Elp<^.,  UM,  p.  g,  pi.  r,  Hgs.  1-3,  Mill 
pLTi,flg».l-». 
Bvro  tncLAinisniTrus. 

r.  8.  Eipl.  Eipcd.  18Se,  p.  W.  pi.  V,  fig8. 10-14. 

Pr.Ar:iuLKiil.Stl.riiilii.,vli,185i.p.B7;  Mri. 
lloniut.  Surv..  II,  IKSn.p.^.pl.il.Bgs.  1-Il 
P.  a.  R.  Bnrv.,  i.  IRSO,  p.  U. 

V.  8.  Eipl.  Ki|>«t.,  18SV.  p.  n. 

Bcm  rvncTATOH. 

Pr.  A<:ad.  NbL  ScL  PbUa.-Ti.  1«U,  p.lTS.uul 
Tll,18H.p.8T^  UH.D<>ai]d.Saiv..il,l»»g, 
p.  Si,  pL  tiili,  flga.  S-T. 

Pr.  AiwL  Nut  SoL  Phila.,  viL  USI.  ST. 

Pr.Acftd.Nat.Sci.Plilla..rii,l»M.p.Mr  Mm. 
Bounil.  Surv.,  U,  18M,  p.  »l,  pL  li.  HgB.  S-IO. 

BVTO  THirL. 

tt.  &  EipL  Eipsd.,  leoi,  p.  e«.  pL  r,  BgL  IS-IB. 
Ben.  WooiinuuH. 

Pt.Acad.Nat.SoLriiUii.,vIi,lBM,p.8«i  Hei. 
aaoud.SuiT„iLlS5».p.27:  P.R.K.8ijrv„ 
voL  I.  U5e,  pp.  SO  ind  'H,  pL  ur,  Hg.  1. 

Pr.  A™L  Sal.  Si'l.  PLila,.  »i,  18S3,  p.  42*  i  F.  S. 
EipLEtpud.,lSM,p.M. 


Pr.Ariui.SBt.S<'i.rHlu.,> 
Elpl.Eiped.,lBM,p.« 

I'r.  A6»4  Nit.  Si'L  PhOii..  i 
ExpL  Eiped.,  l«!iB.p.  r 


.19S3,p.4£4i  V.H. 


I'r.  Acad.  K»t.  S-:!.  PblUl.,  vi,  IMM,  p.  420 ;  U.  S 
Eipl.Evpul-.ISM.p,  17. 

Pr.A(iad.N'al.Scl.PIUlji.,vl,  lgI3.p.420,  mi 
liu' Sep.  Eip.  Soutlu  EeiDiipb.,  ti,  ISU,  p 
3i  n.S.Expl.Eip«d..l8SS,p.33. 


Pr.Ap«a.NBt,ScLPhila.,n.l8S3,p.4M;  V.S. 
Ejpl.Biped.,lBM,p.53. 
Onna.iATHtre  jucBoouwecs. 

7r.Ar«l.iratS<'.i.Pbl1a.,Tl,18Kl,p.42ai  U.B, 

£ieL£*j>«i.,iK>a,i>.». 


SaLFbIla.,Ti,ie53.p.4S2i  V.&. 
Eipl.  Bipvd.,  IBH  p.  33.  pL  Hi,  Beb.  1^^ 

CYSHIWATHCS  PiBVDl.tS. 

Pr.  Aciul.  ^al.  Bel.  FbHa.,  yi.  USl.  p.  ITZ.  TT. 
S.  £ipl.  Ecped.,  ISSe,  p,  te.pLvli.  Bga. 
34-34. 

CTSnOHATBCS  ROBEI-B. 

Pr.  Amd.  Jt»U  fkl.  PUU..  vl,  ISU,  p.  410)  U. 

s.  Eipi.  Eipui.,  lase,  p.  n. 


Pr.  Acmd.  N«t.  Scl.  Pbll*..  yll.  181M,  p.  IM; 
Gilliaa'  R^p.  Eipcd.  3.  Qflmiiph,,  li,  IMS. 
p.B.pl.  iiiir,flg^».tl. 

n.  S.  Eipl.  Eiped.  1858,  p.  M. 

Ft.  Acad.  >'at.  Bel.  Phlla..  vi,  1BS3,  p.  431: 
V.  S.  Eipl.  Expod.,  18U,  p.  tt.  pi.  iT.isi. 

S3-!7. 

r.  8.  Bipl.  Eiped..  18S8.  p.  ^^  pi  It,  flp. 

39-43. 
EUHQA  VnMBKINA. 

Pr.  At*.!,  Kal.  Sri.  PhiU.,  vi,  18S3.  p.  tZ3;  P. 

a  Eipl.  Eipvd..  lij^l,  p.  OB.  pi.  It.  0(I. 

EsotBr'au  Cabouskmhw. 

Pr.  Aoad.  NaL  Sd.  I'hlU.,  vU,  I8U,  p.  KB. 
E.voTBTioiA  Bcaoecv. 

Pr.  Avad.  Nat.  Bel.  Phlla.,  Til,  lBt4,  p.  SB. 
EnanrmtiA  tixkibk. 

I'r.  AcbI.  KbI.  Si'i.  PblU..  li,  18».  p.  tTO. 
HAUiPaiiA. 

Pr.  Aiud.  Km.  Bui.  PblU..  vi.  liii.  p.  431  IT- 
S.  Eipl.  Eipcd.,  ISU.  p.  U. 

BaLOPHILA  DllMDiUe. 

V.  S  Eipl.  Eiped.,  IS6S,  p.  SK,  pi.  i».  Bgs,  11- 

Halufhila  ubbis 

Pr.  Acnd.  Nnl.  Sci.  PhUa.,  tL  1863,  p.  «»i  C. 
S.  Bipl.Kii.ed.,  1^58,  p. »,  pL  Ir,  tga-l-t. 

QaLOTHILA  PAPUA. 

n.  8.  Ej;pl.  Ei.pe.i„  IKJ*,  p.  M. 

HaUIFHILA  VniENHIB. 

Pr.  Amd.  Mai.  Si'i.  FhlU-.Tl,  1IU3,  p.431;  U. 
8.  K*pl.  Eiped.,  1858,  p.  B7,  pi.  It,  Bgi.T- 
11 

UEUX'UITKH  C1.AKK1. 

Moi.  Bound  Surv..  tdI,  it,  1«%  p.  M  pL 
XIivll,  fieh.4-0. 


r.  a.  Eiiil.  Eip«l,.lB58,  p.  SB, 
RtU>  AFTINlg. 

Mei.  Bounil  Surr..  li,  li<^.  p.  39.  pL  i^frlH, 
11g«.  4-T. 

HrU   li-ASEA, 

U.  B.  Eipl,  Eiiwd,  IB58,  p.  ffl.. 
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Mci.  Boond.  Snrr.,  U,  IBGO.  p.  13.  pi.  i 
ags.  8-10. 


id  Sanr.,  U,  1) 


QTLA  VAjrvUETTI. 

Hex.  Bound.  Snrv..  il,  13S»,  p. 

eg,.  1-3. 

Pr.  Aiad.  KM.  acl.  Phils.,  vl. 
W.  fixpl,  Kipi-d..  18i»,p.K 

Pr.  AowL  Nm.  S<-I 


PhlU.,  -n,  1BS3,  p.  423. 
PhiU.,  Ti,  18»,  p.  123. 


Pr.  Armi.  N»L.  Stl.  fblU..  vl.  1853,  p.  «23,  U. 
S.  Eipl.  Eipid.,  liiiS,  p.  to. 

Pr.  A.mi  Jim. Sci.  Phil*.,  ri,  IBSa,  p.  4in. 

r.  S,  Eipl.  Kiped..  lass,  p.  K. 
HtuiDia  pAKvm. 

Pr.  Acud.  Nat.  Sci.  Pbllk..  n  1853,  p.  OS;  U. 

8.  SipL  Exp«d..  leu,  p.  «3.  pi.  ill,  flga. 

S4-28. 


3,  p.  420;  C. 

I.  PhllA..  vl.  1853.  p.  i-a. 

IS53,  p.  liai;  n. 


Pr.A 


1.VM.8 


Pr.  A«»d.  MM.  Sd.  Pblla., 

S.  Eipl.  Eip<!d,.  1^58, . 

ttrroDACirLVB  ctuoaosve. 

Pr.  Ac*d.  IlM.Sd.inill>.,vl,  L 
8.  Sipl.  EiptJ.,  IM8,  p.  31, 


Pr.  Aud.  Hal.  Sri.  PUIa.,  i 

Fr.  Acad.  Vat,  Sci,  PlilU..  v 
8.  SxpL  Bxpad..  1858,  p. 


,  Acad.  Nat.  Sol.  Phils.,  ti,  ISM,  p.  174, 
uHlI»^3,p.3ir.^  r.3.EEpl.Eiped..lSjii.p.  : 
m.  pi.  m.  Cl»Ri.  13-18;  P.  B.  K.  Suri.,  x,  . 
li':.n.3.1,«viii,flg.a. 


II,  IS54,  p.  zze^  GU- 


pr.  Acad.  Nm,  So).  PhiliL.  vl 

llss'  Rep.  Eiped.  S.  Henileph.,  K,  18».  p. 
5,  pi.  uUt.  flgB.  12-15. 

Pi.  Aowl,  NM.  Sci.  Phlla.,  vl.  Ili53,  p.  420,  U. 

S.  K'ipl,  K.]»-,i.,  IBSg.  p.  37. 
Pleitroduu  avunco. 

Pr.  Aciid.  Nat.  Set.  Phila.,  vl,  1853,  p.  ix. 

PLEUBUDBILI  BIBSOMl. 

Pr.  Acad.  Nat.  Sci.  Phila.,  vl,  1853.  p,  420;  n. 

S.  Eipl.  Exped.,  1858,  p.  38.  pi.  iv.  Bga. 

33-38. 
Plkusodih*  BCTOniUM. 

IT.  Acad.X.il.  Si-i.  Chilji..  vl,  1853.  p,42J;  U. 

8.  Expl.  Eipad..  1858.  p.  38. 

PLIUBODDU  DABWIRt. 

Pr.  Acad.  Nat.  Sel.  Phtla.,  vl,  1853.  p.  420:  U. 
S.  Ei[.l.  EiiK-.!.,  1858,  p.  38. 

l-r.  Acail.  NM.  Scl.  Phlla.,  vi.  1853.  p.  420;  U. 
R.  Eipl.  Eiped.,  1858.  p.  40,  p),  W,  figa. 


Pr.  Acad.  Nat.  Sol.  Phlla..  vi,  1853.  p.  420;  U. 
a.  Eipl.  Eipsd.,  1858,  p.  38. 

.      U.  S.  Eipl.  Eiped..  1858.  p.  17. 
IUR*  AKBOLjtTl. 

Pr.  Acad.  Nat.  Sci.  Phlla..  vl,   1852,   p.  173: 

Uei.  Boood.  Siirv.,  1850,  p.  2S,  pi.  iiivl, 

flg..  U-12. 

Pr,  Acad.  Nat.  Sci,  Phlla.,  vl,  185-^  p.  174;  n. 

S,  Eipl.  Eipnd.,  1858,  p.  18.  pi.  11,  Hgg. 

l-«, 
Rama  Beblakdieri. 

Hex.  Bound.  .Sarv,,  il,  1850,  p.  27,  pi.  iiivi, 

ega.  7-10:  P-  B.  K.  Surv.,  i,  1858,  p.  45. 

Hound.  Siirv     li.  I8J8,  p.  27;  P.  R.  R. 


P.  H,ll,Sutv..i,  IBiB.p.lJ, 
Ra-sa  Dbattum, 

Pr.  A<;ad.  Nat.  8cL  Phlla,.  vli.  1852.  p.  174 ;  U.  S 
EtpL  Eiped,.  1858.  p.  23,  pi.  11.  &s».  It-i*. 


['ItRSi 


*,li.4 


I.  flg.  7. 


P,B.K.8arT.,s,illU,p.U. 


Bin  A  UONTUI^lU. 

Fr.Aaad.Nat.3i]LPhilB.,vil.ia5t.p.Bl;  Mix, 

Bouud.  SuT\'„  il,  1858,  p.  27.  pL  luvl,  flgi. 


:iolbui'altBp.]iiv<-''«<llUT., 
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lux*  rsKTiuei. 

Suits,  LiCKBTlX*. 

Tr.  AetA.  N»t.  Sci.  Plill*..  vi.  im,  p,  STB,  mJ 

Met  BoanJ- Sur»..  11.  WM.  p. » 

vii.l8S*,  ^  IB,  U.S.  Kipl.I[.p«l..  1»W.  p. 

30.  pi.  il.  Dp.  13-lS  i  P.  B,  K.  8urv.. «.  Igse. 

P.  K.  R.  Siirv..  I.  ISS*,  pi.  .  IIT.  Bg.  I. 

SiRRius  unrntoinn. 

pt.A«.^.s«l.lfcLPhil«..rt,ltt3,^»2l;  r.s, 
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P.  E.  E.  SiUT..  vol.  1, 1850.  p.  260. 
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Pr.  Ara<l.Nat.Sri.Pblla.,  vlK,  1S5S.  p.  1S3. 
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Vt.  Acad.  Xkt.  Sol.  PblU.,  Till,  IBM.  p.  18«; 
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ri.Ataa.Sia.fici.  PhiU..Til,uu,p.  lUt  ( 

Uh'  Kcil  Xxpl.  K  Hnnlaph..  il,  lif.^,  1 
P,  ft  R,  Stinr..  t=l.  1 1*5».  p.  101 
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Pr.  Acad.  Nat.  ScL  Phil..,  tIII.  1MB,  p.  1« 

Pr.Af*l.K<ltS<M.PhfU..li.lffiT.p.»0;  P.R. 

R.H.SoiT„™L».18B8.p.m. 

R.  S„rT.,  V..I.  X.  ]&»,  p.  IT,  pL  ir.  flgs.  fk* 

CALUmmXCBIKCB- 

Pr,  Acad.  Sat.  Scl.  Phila.,  vlll.  laM.  P^ 

Pr,A<»d.N»t.Bci.Phil«..ix.l857.p.!W>.  P.R. 

Ui>i.  Bannd.  Han-  n>L  11,  18S8,  p.  «t 

xviii,  flK«.1.5. 

CAHrOBTOIU. 

OATOSTOMCSClABKr. 

Pr.  AMd.  NBt.  SbI.  Phita..  viU.  19M.  p.  170; 

Pt.  Acad,  Nat,  Sol,  I-hlto..  vU,  IBM.  p. ». 

M«i.  Bonnd.  Siut.,  toI.  11, 1RB9,  p.  *0. 

CA-nmOKTIt  OOHMLTlli. 

C*IO«m>iu  AinuutCH. 

Pr,  Acad.  Mat.  Sei.  PhlU,,  rtU,  IMS.  p.  IT*, 

CAJOVSRIItA  rOHHOSDI.I.11. 

Pr.  Acad,  NaLScl,  Phlla,,  vll,  UOt,  p.H. 

Pr.  Acad.  Nat  ScL  Phil*.,  tUL  1««,  p.  17«: 

rAiMSTOiiCB  HcMoaira. 

Pr.  A..ad.  Nat.  Sel.  Phil*.,  rtit  WW.  p.  IW. 

uv,  flg..e-8. 

CUIFOVrOMA  HABUTDM. 

Pr,A.wl.Sal.Scl,Phlla..vll,l86».p.M, 

Pr.  A«d.  K»l.  8=1.  Pbna.,  viil.  ISSS,  p.  17*; 

FT,  Arad,  NaL  Sel,  PbUa..  »1, 185J,  p-BM. 

flB».9-U. 

CAwvemiu  obkatox. 

Pr.Ar-.l,Sat.Scf.Phl1«,.v1U.  ltM,p.lrt 

Pr.  Arad.  Nut.  Sri.  Phil*,.  tIU,  im  p.  IT«, 

Ii.B.SurT..Tol,i,  l»M.p,l!M, 

M<.x.B«.md.Surv..™i.lL18.Wp.«,pl. 

CAnwnmnB  HACRocaKn.ti«, 

ixv.Hga.1-1, 

Pr.  Acad.  Nat.  8cL  Plilla.,  vili,  MB.  p.  11 

K.R.Sarr„T<.l,i.W»,p,HB. 

Pr.  Acad.  Nat.  Sot.  Phlla..  tUL  IM.  p.  11^ 

R.  B.  Sdtf,,  vol.  X,  IBSB,  p-lM. 

Bo.uid.8..n-.,T<d,ii,lBSS,p.!(n, 

Pr.  Acad.  Nat.  Sri.  Phila..  tII,  I«M.  p,  W. 

CARAiratisirBBnoa. 

Catostohcs  Svckui. 

Pr.A™d,S«.Scl.Pl.nii..x,1BM,p.llK:  M™. 

Pr.  Acad.  Nat  Sri.  Phil.,,  vlll,  IBBB,  p.  tf 

Boood.  SnrT.,  Ttrf,  U.  ISM,  p.  3a, 

E.  R.  Snrv.  vol.  X.  ISSS,  p-Wl  pL  U. 

Pr.A«d,Nat.acrt.Phait„t.liMi.p,in;  M», 

P.  K.  B.  Snrr.,  vol.  x.  lOW,  p,  121. 

^^H 

P.  RK.  Bury.,  vol  X.  18M,  p,  IIL 

H      pr.Ao^Niii.8«i.Pb;u..x.ia!«,p.i(»:  Mm. 

ITBBlDlcaTHTB  VIOLACKCB. 

■ 

f             Bc™d.S«rv.,™U.,l^,  p,El,  pl..l.fl«,. 

P.  E.  B.  Butt,,  vol,  i  IdM,  p.  Wl.  pL  antj 

r 

C<BA!raUS  f  ALCATCB. 

Pr,AauI.!f»t.Scl.PMl(i..i,l«i8.p.H»i  M«. 

CKCTBAKCHl-B  IMTBIll(mtt8. 

Pr,  A>-ad.  N.t.  ScL  Phila..  Hil  LBH  9.  UK( 

BmtuV  Siirr ..  val,  11, 18M,  |>.  liS. 

CKKATlCBTinB. 

Pr.Acad.  N-at.S<ii.PhLla„  vm,in<.p.II 

■ 

R,  R  Sim-.,  Tol.  1. 14M.  p.  OS. 

lW,il0d,Siir».,v..l.U.WWl,p.i!3. 

^ 

Pr.  Acad.  NU.  Scl.  Phlla..  Till.  Ut«  p.  U 

^      Pl.AB.a,K.lSo(,PhII^...I«M,p,l«.M«. 

CiBAmmivi  BiopwAirH. 

1 

^^       ll«md.s<^.v,|.li,l'»a.^^ 

Pr.  Acad  !Ial.  Sc-i.  Phlla.,  Till.  ISM,  p.  tt> 

>lvAn&»M.«d.PUl>..  Till,  UH, 

Ku.  Sci.  Pblk.,  vi,  1(C>», )). : 

F.B.B.I 

^,  A4!ad.  Km.  so.  Phlln.,  Til.  1S».  p.  IM;  P. 
K.  Surr.  tdL  i.  UM.  p.  30&. 

Snrr.,val.ii,ig».p.;:;. 

P.  E.  R. 
S<m..nil.  i.lfia.p.2IK. 

XfO..  T.  ISSS.  p.  286,  pi.  xxli,  Dg.  Z. 

R«t.8Di.Pb<U.,TU.U54.p.tSS^  Cil- 
iliB'axp.  Kiyed.  S,  llsmiapb.,  i),  USb.  p. 
tt. 

SY.  And.  IfaL  SrL  PhilB..  til,  1§U,  p.  IH ;  QU- 
Um'  Bull.  Eiqmd.  S.  HBmiHpli,,  U,  IH^  p. 

tt,pl.xxxiT,aii.t-T. 

pT.Aciid.ltat.Sol.PhiU.,  Tlii.  IMS,  p.aW:  P. 
E.  IL  ftoTT.,  vuL  X,  1S»,  2M, 

Vt.  Acad.  Sat.  ad.  Pliilk,  vUi,  18H,  p.  SfT :  P. 
K.  8. 8aiT.,  nL  X,  ISSa,  p,  S6.  pi,  lilU.  Dg*. 

ft.A™d.KM.SdLPhiU..Tiil.l8S(I,p.»i;;  P. 
R.  R.  Siirv.,  ml,  I,  ims.  p.  WL  pL  IxiU.  Brs. 
I-S. 

T  H.  U.  8arr  , « oL  x.  1«M,  p.  asa. 

P.  8.  a.  9iirv,.  vol,  I.  ISM,  p.  Seo. 

IMt  &  HUuT- ToL  I.  IWn.  p.  133. 

I>r,  AaA.  Nm.  S«l.  PhlU.,  li.  lA.'lT.  p.  »ll^  P. 
a  B.  anrr..  vu[.  i.  isiw.  p.  41. 

PhlU..  ix.lBS7;  p.  2(11 1  P. 
I,  ISSO.  p.  43.  pi.  lix. 

Pr.  AsKl.  N>t.  Sol.  PhlU,.  ix.  1«ST.  p.  »1  -.  P. 
8.  R.SUTT..VDL  I.IB6I).  p.U,pl.u,egs.  S-8. 
OiKavM  vucuonrii, 

r.  R  RBbtt..  ral  I.  U»,  [i.  K. 

n.  Ai!^.  Kit.  «Fi.  Phlla.,  li.  ISET.  p.  201;  P. 
B.  K.aur*..T0l.x.,  low,  p.  U.  pl.n.  dg.  l-i. 

rt  A<ad.XM.6c[.PII[lL,Tii.lWM.mi  P,B, 
lLAsrT„Tol.i.UM,p.il. 
Cum  m»rmiJitcs- 

Atad.  tt>i.  M.  Phflii.,  ril.  IHit.  p.  Ul  nod 
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\a. 


I.  Scl.  PbUa..  .11, 1*5*.  p.  \K  iDd 


Pr.ABwl.I{atp.B<a.  PliiU.,  1,185(1.  p.  lU:  Uex. 
Hound,  Surf.,  roi,  II,  iH58,p.;i. 

CBIXOMMUHlltCH  C4KinHStU. 

Pr.  Acad.  Nat  Scl.  Phlli..  i,  1BS8.  p.  IM ;  Max. 
Itunnd.  tJurv.,  «i)L  11, 1S5B.  p.  21,  pi.  xi,  Og.  S, 
Canamuicd. 

Mm.  lloanrl,  RnrT„rn1,  II.  lSSS,p,  Hi. 

CHORinXUI.'B  USCBOI.jtTl'H. 

Pr.  Acixi.  SM.  Sol.  Phiia.,  x,  ISW,]).  ISS;  Hex. 
BatiBil,  Hiirr..  tuL  li,  l»M,  p.  21,  pi.  xl,  Ug.  b. 

CBRUIOB  UGWOIITADn. 

Le  NBtanllBle,  Purl*,  liOD.  p.  im. 
CnROHia  ZOJJi. 

Le  Natanliita,  Purl*,  U5S,  p.  109, 
CLWoaroiius. 

Pr.  Acml.  Sm.  i!ci.  Phlla.,  riil,  IS-M,  p,  211 ;  P. 
R.  K.  SuTT..  vol.  I.  I8U),  p,  303. 
CuMoatuKCH  ArriNiB. 

Pr,  Anad-  Sat.  Sm.  PhUn.,  viii,  185*,  p.  212, 

Pr.  AdiuI.  Nm.  Sci.  Philu..  viii,  18»,  p.  au. 

Pr.  Auul,  Nut.  Hoi,  vlti.  Plilla..  UM,  p.  Ell. 

Pr.  Aoad,  SM.  Soi.  Philu.,  Till,  ItX.  p.  212. 

Pr.  AcAd.  Nat.  Sei.  PhlL...  yUI.  IttM,  p.  IW:  P. 
R.  K.  Sdtv..  ml.  X,  ISM.  p.  256. 

Pi.  Acad.  Kac.  Sd.  PbUa..  Till,  IgUI,  p.  m-. 
Men.  Bound.  Surv..  II,  IUU,p,  Sl.pl.ixzi. 
Bf.  21-24:  P.  B.  R.  SiirT.,  vol  x.  1S»,  p.  2S8. 

Pr.  AcwLNal.  Sel.  Pblla..  vlli.  IBSfl,p.1B2:  P. 

B.  R.  Sorv.,  TDl,  X.  18S»,  p,  2S7. 

Pr.  Aitail.Kat.  gel,  PhlU.,  vlli.  IHM.p.  laz,  p. 
a.  E.  Snrv..  vol.  x.  18S9,  p.  2M. 

P.K,E.SQrT.,vol.i.lMO.  p.  a3», 

CLVPEA  UIIUBIUB. 

Pr.  Acod,  NM.  Sol.  Phllii,,  v.  11,  IBM,  pp.  133 

CUTPintCIA  Bt-. 

Hex.  BouDd.  Siir.-..  vol.  II.,  ISM,  p.  70. 
COCSUKIKATSUa. 

Pr.  Aiwl.  h'at.  giTi.  Phlla.,  vIL  1854,  p,  lUI, 
aod  vlli,  18M  p.  181;  Mei.  Booud.  Suit,. 
vol.  II,  18&I.  p,  4S. 

Pr,  Anut,  Nat.  Soi,  Pbila..  vll.  IBM.  1M.  and 
vlll.  I8M,  p.  181 ;  Mhi.  Bound.  Hnrv.,  vol. 
11,  KM,  p.  43,  pi.  ixiv,  flg»,  12.1T, 

Pr.  AcBil.  Nat.  Scl.  FhUa,,  vlll,  I8M,  p,  IM; 

Uni.  Buiiiid.  aiirv.,  vol,  II,  IgM,  p,  U, 
C»POMA  iimiATl. 

Pr,   Aiuvl.  NM,  Sel.  Phiia..  vlll.  1356,  p.  IH; 

Ura.  Boiiad,  Rnrv.,  vol.  II,  1858.  p.  M.  pl 

COIKIHA  TTTTAtA. 

Pr.  .\<--i.  Nat.  acL  Pbila.,  vlll,  IgMt,  p,  l«S; 

u.  i«i«.  p,  IS.  pl. 
calx,ilKbU-U. 
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Uh.  TInuDd.  Siirv..  vol.  U.  ISM.  p.  II. 

r.  K.  H.  iittrr..  ml.  t.  I«M.  p.  XH. 
Oimaanmv  WiiJAAM«t(i. 

l*r,  A™1.  IN«I,  a«1.  PhlU,.  Till.  IKW.  IMi  P. 
K.  R.  »>irv..  poj.  T,  mU  p.  3M.  pl.  UtI. 

IV.  Oum,  Amx.  XM.  ni*l.,  Ill,  ISM,  p.  103:  K. 
UMu.  »<k.  HoIt.  8r.  Nat.,  ill,  IKH  p.  Su^ 
Unner  nl  lVit4al>l(,  lUl.  |>.  Ut  V.  K.  K. 


*.  thwt  »of.  XaL  111*1.^  Ill,  1«M.  ^  MUl  K. 
U*«.  Ror.  ttolv.S.'.  Nm..  ill.  UOl.  p,<l^ 
Haaofr.  •€  CmmMi.  last,  p  «;  I-  R.  R. 


Pr.  Boot.  S».  K>t.  HUt.,  tti.  IMS.  p.  IMi 
Pr.  Am,  Am.  Adr.  Sc.,  11.  ISSO,  p.  411: 
Monogr.  of  Cottaldn,  ISSl,  p.  U.  pl.  IS, 
AgH-  3  OQil  4, 

Pr.  BiMl.  Sw.  Nit,  Bin.,  ill,  IMft,  p.  liw,  Pr. 
Am.  A».  Adr.  Xr..  ii.  ISM,  p.  «lli 
HonogT.  of  CuttciiilH.  IKti,  p.  4>.  pi.  i. 
dCB.  II  mill  13. 

Pr.  It«l.  Sot.  NkL  BIM..  ill.  IStt.  p.  UB;  Pr. 
Am.  Ah.  Ad.  fie.  Ii,  ISM,  p.«10;  ltniiii|;r. 
urCVMokbi.  IMS,  p.«T.  pLi.  Hi*.  Band  IV. 


ft  Brt*.  at.  s.  m.  MS  p.  n 


Cxwm  lujaBM. 


X.  Htek  fkr.  HalT.  So.  Sat.,  ifi.  18S1.  p.  I«. 

X.M*m.  Sk.  IMt.  S-.  X«t.,  stL  lOB.  p,  U 

S.  UMl  8*b  Bulir.  fr.  Nit,  la.  UB,  p.  tt. 

Pi.  BhA.  8n.  Ka*.  Hlat..  m.  UML  p.  l»i  Pr. 

Aa.  Am.  AiIt.  Sc  IL  USt.  p.  4W  UhWT. 

rfO.«oid»U«tp.mi*.*.«jfcI«B«II. 

Pi.  hA  aw.  Sal  ffi^  HI.  IMK  pL  U>;  p». 
Aht.  Aw-  A*t.  3r_  a  l*»«.  p.  UJi 
M«— r--  "*  Oiltiaia.  UK   p.  SL  pL  a 


Mlwr   ^  OMwIi.  ISa.  p.  CL  pL  L  Op. 
laM*. 
nm«  W.  w&  *aka. 

X.1C*M.  SM^BOi-StXlM-  ■d.UES.p.ia. 

Sc  Xm.  xa.  UK  p.  u. 


X.  )t«»  ^«    ■■**.  St.  Xm. 


r  K.  B.!«r<.  xri,  v  MMi  K  tm 


X  )M»  SW.  »*• .  Sr.  Xa*.  A  MS.  p.  ». 
ui.  U«M  p.  tiW  Pf 


P*-  But.  :Si».-.  \K 


P  It  It  ;>air<  .  <'•!.  i.  SIM  p.  EIL 
PIS.  -iiif  .  ''.i.  X  n«*  p.  Ctt 


VHm  n&.'voJiv. 


k.K.$ac<i..  imL  X  WK».3ii 


PI'Br-tCA'noXS  OF  CHAR1.KS   (JIRARD.  M.  I). 


Vand.S'tl.Sol,  PhU»„sl,18 


rr  Airt]r<LSei.FliIl>,<ili.IBSII.t>.197:  T. 

Pi.J>^Xit.Scd.Phlla..vlli.lt(5(1.p.lllT,  T. 
i.  ft  tan..  TsL  I,  una.  p. .»'.. 
Cmmiu  enmscnn. 

h.Aali[sLHcLPb>1k..>iii.lK:«.|..IUT^  p. 

R.  B.  Ssrt..  nl.  I.  uCiS.  p.  2(r: 

Pt.  Antd.  \.l.  Soi,  Pbllt.  Till.  ISM.  p,  IW:  P. 
H  E.  Son,  vol.  1. 185a,  p.  Zl»,  pi.  Ivill.  Bga. 

•^tmittij  umnciniA. 

tV  And,  VtL  Sid.PfalU^Ttll.  lBE«,i>.lWr  f- 
LRSarr.  <nil.x.1SW,p.?ri. 

I'l.  A<>d  Xat  eoi.  Pllll■.,vm.la'^«p.  i»;  p. 

K.K.SorT„  viil.i,  ISU,  p.  :!TI 


*r.tafLKtL  Sri.  PhlU.,  Till,  WM,  p,  IMi 
Um.  IknuiO.  Snn-..  v..|.  li,  u«,  p.SS,  pi, 

™*oiiu  Midtwioiw. 

^r,  Aod  ViL  ScLPbiU..  rill,  IBM.  p.  IM; 
Ufl  UMHid.  Surv,,  niL  II,  IRM,  p.  U.  pi, 

■*<.AiaL!>il..«cl.I'hnii.,vllI,l«Bll.p.lM;  P. 

lllt.San„  V0I.1.ISM.P.3N,  pl.lvlil,  Hrii. 


(..liaiLJIaL  Biil.PhIU.,nii,)«>«,p.1ir^  r. 
K.  S.  Kurv..  vaL  i.  IBU,  p.  3M. 

S^.  Ac«L  }<itl.  Bel.  PblU..  rlU,  ISSA,  p.  IIW: 
Hex.  Bonad.  Siirv„n>l.  II,  ISU,  p.  M,  pi. 


X^.AcaiLKaL  Sct.Plii]a.,*i<l,  18M,p,  >»T;  IV 
K,  K.  Sarr..  vol,  i,  IIM,  p,  3W.  pi.  Mil.  Ugt. 


Ctprctodoii  pabvch. 


Amd.  Kal.  RcL  puila.,  il,  lan,  p.  101. 

r>  IFLBBIOn  BIZXKIOI UEB, 

i],NBt.Sct.Phn>.,ii,lg».p.lDl, 

IMPLBSION  rASCIATUH. 

Acad.  Nut.  Sfl.  PhlU.,  .1.  IBM.  p.  101. 


A<*l.  NbU  Sti.  Phila.,  rtU.  JgSIl,  p,  17B: 
Uci.  BDan<l.  Snrr..  v«l.  U,  18%  p.  <3,  pi, 
nvl.  Sgii,  5-8. 

Acjul.  Xat.  Brl.  PhllL,  i4il.  IBHI.  p.  ITS: 


DlnXtiA  Cofoai, 

Pr  a™i.  Nm.  Sel..  Phmt.TlIl,  is,^,  p.  li 
«i%.  Itouuil.  Sun.,vi^  U.  ISS8.  p,  U.  ; 


l>r.  Acad.  Kat.  Sol.  FUla,.  Till.  ISBB.  p.  ITI 
Mei,  Bound.  HarT..Ti>l.  II.  ISW.  p.  44.  p 

uTi,  Btn.  17- ai. 

DlONB*  PAPAUB. 

Pr,  Acad.  HaL  Sci.  Pbllii..  vtU.  ueO,  p.  ITI 
P.  K  R,  Snrr..  ydI.  x.  1858,  p.  ZU. 


nios 


r.  Arad,  Nat.  Scl.  Phlli..  vril,  1856,  p.  ITS, 
1',  «.  a  Snrr..  ml.  i,  IBM,  p,  228,  pi.  Ill, 

r.  Aoad.  Nal,  Hcf  PbUa..  rill.  1«S«.  p.  ITTi 
Uot,  Bound.  ttiuT..  tuI,  II,  1858.  p.  42.  pi, 
iLtvl.  flu&  »-13. 

I.  A..*d.  Xal.  IM.  Phlla..  »lil.  IRS*,  p.  t'8; 
P.  k.  It,  Siirv-,  V.I.  »,  1«».  p  K".  pi.  Ill, 
Ug..  JH-3tl, 
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Pr.  A<utl.  Xat.  SiU.  FUU.,  vlil.  18U,  f-  ITT: 
Mm.  Bonnd.  Siirr^  voL  H,  leSa,  p.  43,  pi. 
utI,  flgs.  31-27. 
Dkifute*. 

P.  K.  K.  SUTT..  vol.  I.  ItiSB,  -p.  4. 

DKirLTTBS  SOXtLW. 

Pr.  AuwI.  Not.  Sd.  Fliilc,  tII.  1KH.  p.Slii  P. 

lt.R.8urv..rDl.x.iesa.p.4:  Uex.Boond. 
.  V,        ,  IgSS,  p.  I,  pi.  i. 


lul.  Xat.  Sri.  PbllH..  i,  IKj^  p.  IDS;  Max. 
Uoaiid.  Sarv..  val.  It,  IHK.  p.  XI. 

DaUODON  CjUtOLINTB. 

rr.AcHl.SaI.Si'l.Plilla.,i.l8S8.p.l««^  Hex. 
UoDDd,  Borv,,  vol.  U,  IK«,  p,  2X,  pi,  il, 


1.  Snrr.,  vol.  ii,  tS5S,p.». 


III. 


Pr.  Aoad.  ir«t.  Scl.  Philn.,  nil.  1955.  p.  J»;  P. 
R.  R.  Pnrr.,  T.il.  i,  185D,  p.  18». 
EWItOTOCA  ARaTBoaoiu. 

Pr.  Arorl.  Nst,  Scl.  PhUft,,  yiii,  1SS5,  ji.  IM:  P 
K.  R,  SarT.,  rnl.  i,  1B»,  p.  180. 
Ehbiotoca  CABnui. 

Pr.  Ac»d.  Nut.  Sri.  PhiL^.  vil,  1S54.  p.  151,  mnd 
vil,  leSR,  p.  820;  P,  R.  R.  Sun.,  vol.  i. 
l«»,  p.  171,  pi.  nil  nml  pi.  ati,  flg.  IB, 
:a  JACiraoKi. 
r.  Acad.  Nal.  fini.  Phil^.  vIL  UM.  p.  151,  ud 
vii.lg6S,p,aa;  P.R,  R,8iirv„vol,ii.l8,"iB, 
p.  188.  pi.  iivU  anil  iivlii,  tnd  p[.  iivi. 


flg>.3 

Kkwoioca  i.n 


.1.  Scl.  FhlU.,  vil,  Ig-U,  p.  lU.  141, 
III  ISl,  and  ril,  IgW.  p.  »M ;  P,  R,  K.  Suit., 
il.  1. 1»»,  p,  174,  pi.  ini  itnd  iivl,  flga. 


n^.i 


Pr.  Anul.  Xiu,  Sol.  I'hilii,,  vii,  1855.  p.  Ml;  P. 
R.  B.  Snry.,  vol.  i.  law,  p.  178.  pl.indi 
Mkd  xxvl,  Sipi.  I  aoA  2. 

^'•-i,  Bei.  PhiU..  vii,  iiiss,p,sao!  p. 

-ol.  X.  WS8.  p.  173,  pi.  ixx. 


ESOBiVUB. 

Gllllwi'  Rep,  Exped.  Su,  Hmnlaph..  II,  tSU.  p. 
347;  P,  R.  R.  Slinr,  *dl.  x.  USB.  p.  S4J, 


l!  P. 


P.  H.  H.  Surv..  vol.  I.  ISse,  p.  33a. 
EsGRAOus  n  ELTC  ATisaniug. 

Pr.  Aciul.  Nat.  Sci.  Phils.,  vil,  tOt.  p 
R.  It,  Bitrv.,  vol.  I,  185S,  p.  33G. 
Enqraitijs  hisdax. 

Pr,  Acad.  Nut.  Sol.  Phlth  vit.  IBM,  p.  138  mi 
IM:  F.  H.  R.  Borv..  vol.  k.  IKW,  IM. 

tamiMttUS  NANlia. 

P.  R.  R.  Sun:.  toI.  h.  185a.  p.  935. 
ExaKALiJB  PDu:aiu.Tis, 

Pr.  Aoul,  KaLScl.  PhUiL.  tii.  1H54.  p,  IM;  Gil- 

liiw'  Ul-j-i.  Eipul,  So.  Hemlapb..  tl,  1858,  p. 

43,  pi,  mi,  flea,  5-9. 

EKDRAITUa  TITTAtA. 

NIntli  As.  Sop.  HmttbB.  Iiut,.  IS5t,  p.  U7. 
EiniRAinja  BP. 

Udi.  Boiiiid.  Sun-,,  vol.  il,  1858,  p.  Tb. 

I.  BoHDd.  Sun.,  vol.  il.  18S8. 


r.  Aatd.  Sat,  ^i.  Phlla..  vll.  1855,  p. 323:  P, 
R.  R.  Bnrv.,  vol.  i,  1868,  p.  IW,  pi.  jtxiviii 
and  nvi.  flx.  9. 


V.  R-  H,  Snrv,,  vol 

1. 1859.  p.  110. 

EPRIFPrs  HMiATCB. 

p.  R.B.Si.rv.,vul 

1, 1860,  p.  im. 

Pr.  But.  Snc.  Nut.  Biat.,  v,  1851  P-  M. 
ESTBELLA. 

Pr.  Aorf.  Nat.  8ci.  Phll^,  x.  !»5»,  p.  85. 

ESTBEIXA  ATBOILACmATA, 

IT,  AuhI.  Nat.  Scl.  PblU.,  li.  I*>58,  p.  OS. 


KVCISOBTOITOB  ABOE.VTBr><. 

Nlnlli  Ad.  Ri'p,  Sniillii,  IiwI,,  1851.  p.  33Si 
Mex,  Boiiiul.  Snrv..  vol.  U,  1858,  p.  IT.  pL 

£j(aQLOSBUM. 

Pr.  Acad.  Nat  Sei.  PhlU.,  vlii.  ISM.  p.  101:  P, 
K.  R.  Snrv..  vol.  i,  185*,  p.  166, 
ExoaLosscM  tmuBiif. 

Pr.  Ai-«1.  Sat.  Sci.  PhiU.,  vlii,  1858.  p.  lOli  P 
R.  R.  Satv.,  vdl.  X,  1858.  p.  SSC  pt,  Ivl,  Ap. 
5-8. 

Pr.  ACBd,  Nat.  Sci-Phila..  vJii,  1868.  p.  Sia;  P 
R.  H.  Snrv..  v«l.  x.  185K,  p.  308. 

Pr.  A.'»tl.  Nat.  Sri.  PbUa..  riii.  1858.  p.  118:  P 
R.  R.  Surv..  vol.  %,  1838,  p.  308.  pi.  li>iil. 


rrriLiCATloNS  of  chakles  niitAiin,  m.  n, 


JUDO  aumxKi"* 

I-i.  Acwl.  S«l-  fici.  Pliilit.,  'til.  1»M.  V'  ^^ 
R.  B.  Sorv..  ««l.  I.  19S»,  p.  313,  pi. 


U 


Pt.AMilN«-»«(.  Phll«.,i 
R,  ».  Borr,.  vol.  I,  I» 
llg*-B-8. 


Pr.A<»l.»»t.8iT|.T 
B,  B.  Sutv.,  vol. 
Die*.  1-4. 

V'».  B.Sa.Tt,.vni.t 


11,  IBM.  p.  ZlBi  P. 


I.  S<^t.  I 


I,  18S0,  p.  11 


,  Pr.  AMd.  !i 

Max.  Baanil.  Suiv.,  vol.  «.  IBM,  p.  m, 

V\mn,-LCn  FAJtviFCcMB 

Pt.  A«Mi. 5.t.  Sti,  Pbu...  vii.  law.  1..  i54i 

^  B,  K.  Snrv    vol-Tl.  19SB,  [.. ;!». 

Vl»iiTt,a  HHiirou*. 

Pr.  And.  Nil.  Sci.  Fhlliu  li.  UU,  p.  M. 

Pr,  AMi  S»i.  Sti.  Phfto.,  vj.  i«a,  p,  3Ki, 

Pr.A™*.5f»l-S«lPl'll*..'rt'-l»*ir»'  * 
lU. 


OAeTBimSTSte  HUffLEAl  ik. 

f .  R.  R.  Soiv.,  vol.  n,  ISM,  p.  85. 

ClBOEROSTErs  CtTVIBBl, 

Boct.  Jour.  Hut.  Hlat.,,  vi,  18W,  p,  2S4.fl.  vU. 
flg,l. 

CASISBOBTKUB  IHOFINATI.'I'. 

Pr,  AoHd.  Nut.  Sc 
P.  E.  R.  Snrv.. 

Pr.  AMd.  N.t,  Si'l.  Phllu..  vlU.  1«M, 


vii,  ixii.  ]>.  147: 


a.  Snrv 


t.  Ek'l,  Plillu..  vii,  ten.  i>.  m-. 


P.  K,  K.  fi 
mOHTXfH  oc 
p.  R.  B.  Sorv,.  %-ol.  I,  lg».  p.  8 


l-r.  AE»d.  Nst.  Sci.  Phlla..  vii,  IkM.  p.  14Ti 
p.  R.  K.  «urr.,  vol.  i,  IgSfl.  p.  W. 

GiarBROBTKUB  PUOETTL 

Pr.  Acad.  Kat.  Sci.  PhlU..  viii,  ISM.  p.  IM; 
P.  R.  E.  Borv-,  vol.  x  1S5»,  p.  M, 


P.  K.  K,  Sbit..  Tol.  n,  IBM,  p.  §S. 

Pr.  Auail,  Nat.  Sci.  PHla.,  vii.  IBM,  p.  1 
P.  K.  E.  Surv.,  -vol,  x.  lg».  p.  W. 


IErx.Baa»l-Knrr..val.  ll.l«58 
Hgi>.II-U;  Pr.  Aood.  JTiil- 
MS,  p  VM. 

Pt  AMI  KM.  Hrt.  PhlU,,  %1. 
Ouurmik  llouunuKt. 
Pi.  Awl.  Jtmt.  tiui.  PI 


I,  isu.  p.  m, 

»»,  p.BI. 


Ji.  1-7.1 


In.  Boouil.  f 
Phila.,  li,  : 


Pr.  Aead.  Kal.  Sd.  Piiila..  xl  lSi»,  p.  la. 

IT.  Aoi^.  Nal,  Sci.  PhilJl.,  vi.  IBM.  p,  USg 
Silfit.  Bop.  Bjpl,  Zulli  Mtd  Color.  Hlv., 
IBM,  148:  Pr.Atad-SBt,  Sol.  Plillii.,  vtll, 
18S6,  p.  20Si  P.  K.  R,  Snrv,,  vol.  i.  OSB, 
p.2H. 


PhlU., 


I,  1g,M,  |i.  I3S. 


Pt.  A/«4.  X»l.  Sci,  Phil*  ,  >i.  I'M,  p 

Pt.  Aiwl-  Hat.  Hcl.  Phila..  xl,  IHM,  p 

I.  JvuT.  !CaL  Blat.,  «1.  IKM>,  p,  '^ 

.  T.  wno,  p.  Kb. 
oL  1,  UOV.  p.  l«. 


l>.LB.t»an,.' 


Pr.  Acad,  Nat.  Sol.  PhflA,  vl,  IBKI,  p,  MBi 
SilKT.  I(*p,  Bipl-  ZiiHI  and  Color.  Rlv., 
IWH,  p.  ISO.  pi.  Hi  Pr.  Anut,  Nat.  Sc^l. 
Phlla.,  vlli,  tD-Vl,  p,  3U&I  Mux.  Bound, 
Snrv,.  vol.  li,  185*.  p,  SI  i  P.  It.  ».  Surr.. 
vol.  I,  ll)$>,  p.  SHU- 

(IILA  K«0»II. 


Pr,A<w),K*t,8cl.PbU<>.,  i 


Ti4. 1,  tHw,  p,  an. 


1.  p,  MSi  F.  a.  a.  SurVM 


Acad.  Kat.  Sci.  PtaUa., 
Max.  BmiDd.  San.,  vul 
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P.  K.  R.  Snrr,,  vol.  i,  1»SB,  p.  2*8. 

GOBIO  JUmTALIH. 
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Pr.  AcMl.  Nat,  Sol.  Phlla..  vUl.  ISM,  p.  188! 
P.  R.  R.  Siirv.,  V(iL  I,  IgSO.  p.  J«;  Mo», 
Bonnd.  Surv.,  vol.  11,  185B,  pi.  uli,  flg.. 
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GOBIO  TEIUtAUg. 

Pr.  Acaa.  Nat.  Sci.  Phila..  vlll,  ISM,  p.  IIW; 
P.  R.  IL  SoTY.,  Tol.  I,  ISM,  p.  -ue. 

IT.  Acad.  Nat.  3d.  PhlU..  1, 1858,  IK  108;  Mui. 
Bound-Siirv.,  vnl  il,  1858, p. it 

GOBIOWBU,™  BiCAIjra. 

Pr.AciuLSai,Sci.Pliila.,i,lg5B,p.l«8,  Mot. 
Bound, Snrv..  Tol.ll,1858;,p.ai. 

G011I0!ntIJ.I7S  BBlSIUEmtB, 

Pr.  Acad.  Nal.  8oL  Pbila.,  t,  1858.  p.  168-  Mei. 

Bound.  Snnr..  vuL  ii,  1858.  p.  24. 
OOBIOmLLCrH  hastatub. 

Pr.  Acad.  Nat  Sol.  Phila..  i.  IHM.  |h  168 :  Mux, 

Bonnd.  Soty.,  toL  it  1858.  p. ».  pL  xU,  flg*. 

OOBlOHELLUa  LAXKOLATCB. 

Fr.Ac«d.Nal..!id.Philii..i,l«S«,p.Hg!  M«», 
Tteiiiid,  tJiirT..Tol.  II,  1858.  l\SL 
OOBKHtEU-irn  (UlAKAOULIt. 

Pr.A(>il.NBl,SFLPU]a.,i,L8M,p.i«8,  Mei, 
B«ind.  9ucv.,  Tol.  U.  1858,  p.  U. 

OOBIOVOIIA. 

Pr.  Aoid.  Nat.  SeL  Phila..  i,  I8U.  p.  Its .  Hex. 
Bound.  Snrr.,  vol.  U,  llOg,  p.  Z7, 

UOUKWOIU    tl.Kl>It"TA. 

l*!.  A'td.  S.ii.  *  t,  I'hiln.,  1,  ls,%S,  |i.  IMIi  Uci. 
runiud.  S.ir>  .  111.  11.  !*.'»,  p.  J7. 

Pr,  Atad.  Not  S.L  I'hila. ,  i  I4u8,  p.  U» i  Jlcj 
BooDd.  Sinrv.,  voL  U.  UU,  p.37.pLxxll. 

P.  B.  B.  SiiTT.,  n4. 1, 18.'»,  p.  tz8. 


wl.  Nal. 


T,  Acad.  Nat.  S«L  Phlla..  vil.  IgU.  p.  IM. 

Pr.A(«d.NaI.S«L  Pbila..i.  lBM,|i.l«t:  Mi 
Bonnd.  Snrv..  tbL  il,  1898.  p.  M. 

GOBICB  LKroilJB. 

p.  lLRStirv.,TaLx,U5B,p.  tZT.pi.xxra,  || 

(iOBiuit  MUms. 

Pr.Acad.NBt.SoLPfalU..i,l«SKp.MB:  Hi 
Baand.  Snrr..  vol.  a  Kf58,  p.  3k  pL  idi.  ■( 

GuBIDg  NEWBlBBt. 

Pr.  Acad.  NaL  Sd.  F]illa.,Tll,  ISML  p.  IW;  8* 
Jonm.  Nat-  Hiat..  vi,  1857,  p  53».  pi.  iMJ 
flga,  S-»i  P.R.E,SiirT„ToLx,l«W.p.a 

GOBIDB  ^I'KDEKAHM. 

Pr.  Aowi.  Nat.  SoL  Phila.,  i.  18S8.  p.  va.  I 
BoiiDd.  Surr.,  voL  11. 18.%  p.  25, 

□  HTOTKa  HVIECEHHIB. 

Pr.  Acad.  Nat.  Sol.  Phila.,  Til.  IBM.  p.  3t, 
riiniiiKu.us, 

P.lt.R.SnrT.,  TaLi,185e,p.ue,  • 

Gui(NKlj.us  iuciiucKFaU:Ca. 

BoBl.  Journ.  Nal.  BM...  tI,  185a.  p.  303  -.  Ma 
Anipr.  Acaa.,  t,  IsiS,  381,  pL  irtl,  tg.  t 


Pr.  A.ad.  Nat  ScL  Phila..  Tll.lB5i,p.ltf;  ft 
H.  R.  SoTT.,  ToL  I.  185B.  p.  U(L  pL  u 
flgn.B.7. 
Haskoftuub. 

Pr.  Acad.  Nat  Sci  PMla,.  il.  I8S»,  p.  W. 


x[,I85a.p.l«g. 


Pr.  Aoad.  NaL  ScL  PhiU.,  XL  ISBK,  p.  100. 

HAUBIlPtEStn  SlItWAKDl. 

IT.  Acai  Kat.  SoL  PhUa..  . 

Pr.  Acad.  Nat  Sd  Phila.,  li,  1B5»,  p.  IM. 

HAUIMaC:.A  TERES, 

Pr.  Acad.  Sal.  ScL  Piaia.,  xl.  LSSV,  p.  ua. 

HuiirBsuina  ROLumi. 

Ld  Niitiu'allfltfl.  ISSa,  p.  103. 

HBMK'SnulllB  SAHAJtJ. 

Lb  Naturallate,  188».  p.  1031 


P.  B.  a  Butt..  ToL  I.  law.  p.  07. 

IlkViiJiriuosin  srimws. 

IMi.li.S.>rv.,  i.|iil».p.«8. 

UUTABL-UIIB, 

I'  B.R.Surv„voli,U»p,3».1 
BtPTAKLtlUB  MAOtlATCB. 

P.  B.  B.  Sorr..  ToL  I.  ISW,  p.  an. 


<■!.  l'h11a„T,lB58,p.i(B;  Mm 
',  Till  li,  IBitl,  p.  M,  pLiU,  flga. 


Pr.  Aoad.  Sat.  SoL  Ptitla.,  d,  IISl,  p.  ■& 

HrniKAMUWA  OOCIDBXTALU. 

T  A«.LN.t«cJ.Phila..rLMSS.pvm. 

1.  AaiuLlfiL  Set  nil*.,  *t,  UN^y  W, 


PUBLICATIONS   OF   CHARLUS   GIKAKJJ,  M.  U. 


t^.Ai 


IPWIn.,  Tli.  1854,  p. 
It.  R.  Sun,.  vuL  1, 1850,  [i,  30.  pL  li 


C.  E.R.SarT.,T<>l.i.lHS1>.  I"^*^' 
■fvucAWCB  aauia. 
P.  R  R.  San..  voL  i,  IW*.  p,  3*!!. 

L  K,  Surr..  voL  x.  UM,  p.  IM. 


P.  R.  R.  Surr..  vol.  i.  laSS.  p.  US. 
flouyiMiTiv  nruouioBCB, 

r.  a  R.  Harv..  vol.  i,  UN.  p.  WG. 
Iliiuwunli  Uibbohbi. 

P.  R.  B.  Surv..  veL  i.  ua»,  p.  M. 


<l.  SaL  Sd.  PhOiL,  III.  I8U,  |>.  1£3. 


I.IK  Mirl  vlf,  tm\  p.  a-;:,  ptn.  xu 
tiK^i  ll|^- 1^  nod  pi.  UEv),  flpi.  7 

BtlUt*UTL~B  TBOWBailNII. 

Pr.  l«d.  Ksl.  ScL  PhUa.  tU,  U«,  p.  152, 


Fr.Ao^  Hat,  Sci.  PliilL.vUi,185».p.  132;  P. 
&  B.  Surv,.  <^,  I.  lasa.  p.  lU. 
BniuuitiHiU*  TwimiBriiiii. 

h.Aa«l»kt.aoLFtalU,.vU<.l§£G.  )j,l3;f;  t>. 
B.  R.  g«ir<r,.  vul.  x.  UW.  p.  IM.  pi.  lin.  Bk", 


PbiU.,  Till. 

Plilla.,  vUl. 

I.  PliiU..  <  II 
ol,  I,  ISM.  p. 


S.  IL  8urt..  1 


h,.lad,  VM,  SnI.  PblU.,  vlll,  1S3«,  US:  P.  B. 
K.  SsTT.,  TaL  I.  KM,  p,  Z3$,  pL  mt,  flin.  S-8. 

"nowiTiii'*  KvAini. 
h.iud  '■■r.^i'L  PiiUii.,  nii,iiiwi.p.i8;,  p 

■  R  wirr .  TnL  i.  )8W.  p,  AM, 

■"•'WAnaT  stmtus 

il.tMit.S>i.g«l.piilb-,*lil.m<i.p,  if>;: 

h-Aad,  Vi*.  .Sol.  Pttlta.  nli.  laso,  p.  ISl. 


li.  IKSII.P.1SZ. 


Htbopsib. 

Pr.  Aowl.  NuC  S<.iL  PlilU-.  t 

HrUOPBia  HTOBOUAHUft. 

Pr.  Au«d.  N»l,  S<-L  Phils.,  vili,  1»5»,  p.  182. 
HrBoratii  WiinuiiLU, 

Pr.  AiaiL  Km,  SoL  Plitllt,  vUi,  1S50.  p.  182. 
Hriioiiiitin.'ltt<s. 

Pr.  AoiKLNal.Sri.  l-hlln..  Vlli.l8ait.p,m;  F. 
K.  K.  SiUT.,  Tul.  1, 185(1,  p.  X3U. 


'r.Aold.Kal.Scl.P 


■I  Sit.  Ik 


0,  p.  ISK:  I 


b.imLSwt.6Ki.eim;nii,im,9.iii^. 


BYBOBaiscnva  satMJva. 

Pr.  Ao>d,  Nml.  Scl,  PlilU..  vJU.  185«,  p.  IJli. 

Hybobhynchdh  fibspiltus. 

Pr.Ar,ad.iru.Sd.  PIlUl..  lUI,  18M,  p.  1111^  P. 
R.  a.  Suit.,  vol.  i.  ma.  p.  231.  pL  Ili,  Uga. 
ie-2D. 

HrBOBHfHOEDB  FUHICBUS. 

Pr.  Alwl.  KatSnl.  Phila..  TiU.I8M.p.lTS;  P. 
R.  S..  Butt.,  vdLx,  U».  p.  233.  pLm.Qga. 


1-9  and  U 


i,  ISM,  p.  ITVi  P. 


K  K,Si 


vol.i.l8Ml.p.2:jl. 

Pi.A<'iid.Sat-ScLPliUa..vi.ltlU,p.38Bi  Um. 
Biiund.  IJarT.,  vul.  il,  UM.  p. 68.  pLizxT. 

He*,  1-s. 

HrDBAROTBA  XBBHl. 

Fr.  AcwL  Nat  SuL  Pbila.,  il,  IIJM.  p.  60. 
Uom.  Aiiiur.  Aoad.,  n,  g.  v.,  18S5,  p,aH. 


J5,  ast  [il.  I. 


Mvm.  Amor.  Acad.,  v.  18&.^,  Wl, 

UrSTEROCAJWDH  TbIUU. 

P.  B.  B.  Surv.,  voL  i,  13W,  p.  2U5. 
P.  R.  B.  8nrv..  vul. »,  liia.  p.  saa, 

UruDOM  TIBOIBUtl. 

P.  M,  K.  aurv.,VDl.I,l85B,p.Mli.r 


P.  R,  B,  Siirr..  vol.  i 
nHiuHYKi.'r 
P.B.B.!Sar< 

?.  B.  B.  Kurr.,  vol.  x.  \KiO.  p.  ^181 . 
ITUVliHni)!!  IIUVUK. 
P.R,B.Siirv.,raLi,1»&»  li,48:t 


P.R.B.SDrv 


WL 
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Siirv.,  vol.  X,  1859.  p.  96. 
JoHNIUa  OCEUJITU8. 

Mvx.  Round.  Surv.,  vol.  li,  1858,  p.  14,  pi.  viii, 
figs.  1-4 ;  P.  R.  R.  Surv.,  vol.  x,  1859,  p.  96. 
Juus. 

P.  R  R  Surv.,  vol.  x,  1859,  p.  162. 

Juus  XODESTUS. 

Pr.  Acad.  Nat.  Sci.  Phil.,  vii,  1854,  p.  151 ;  P.  R. 
R  Surv.,  vol.  X,  1859,  p.  163. 
Labbax. 

P.  R  R  Surv..  vol.  x,  1859,  p.  29. 
LABBAX  CHRYSOP8. 

P.  R  R  Surv.,  vol.  X,  1859,  p.  29.  pi.  xi,  figs.  1-4. 
T.  A  WHAT  CLATURATUift. 

I*r.  Acad. Nat. Sti. Phila..  vii.  1854,  p.  142. 
Labrax  nebcufeb. 

Pr.  Aca<l.  Nat.  Sci.  Phila..  vii,  1854.  p.  142. 

LABBU8  Pl'LCHER. 

p.  R.  R  Surv..  vol.  x.  1859,  p.  162. 
LA00IK)N  BHOMUUI.IPEK. 

Mex.  Bound.  Sur\-..  vol.ii.  1858.  p.  16,  pi.  iv, 
figs,  ia-16. 

LAFBmA  LUCIOCEP3. 

P.  R  R  Sur\-..  vol.  X.  1859,  p.  328. 
Lavinia. 

Pr.  Aoail.  Nat.  Si-i.  Phila.,  vii.  1854,  p.  137,  and 
viii,  1856,  ik  184 :  P.  R.  R  Sur\-.,  vol.  x.  1859, 
p.  240. 

LAN1NL.V  AIATArKA. 

Vv.  .\i'.u\.  N.it.  S«  i.  riiil.i..  viii.  l>."iii.  p.  154 ;  p. 
K.  K.  Smi\     vol.  \.  is:.i>.  |i.  Jio. 

LaVIMA   t'0.\M>KMl> 

Pr.  Ar.ul.  N;it.  Si.  IMula..  \  ii.  lv'»|.  p.  i:;7. 

LWIMA   <  UA-v^HAlHA. 

Pr.  A.Mtl.  N.it.Si.  ritil.i  .  \  n.  lv%4.  p.  l.;?. 

I.  VMM  V    KAILK' vri>  V. 

Vv.  \i\K*{.  Nat.  S4  I    Thil.,..  \  :i,  1n»i.  p.  1  :7   .mil 
Niii.  Ivx"..  p  t-*4.   1*  1:   U.  Sut\     \.>|.\   l>:.i». 
p.  2i\.  pl.li\  ti-s  I   4. 
LaVIM  V   H  VKbLN'il  S. 

Vv     Vi.iil.   N.U.  S«i.  VhU.i.    \in    lv>;.  p.  i>4 
I*    K.  K.  Surv..  vol.  X.  lv>i»   p.  Jl:' 
IJl1«h  <•!  ri  ^. 

Vr.  \iM\  N.ii  S:  riclu.  \ui,  1>."»<;.  p.  1  ;.; 
I'    K    Iv    ."^I'.'x      \«>i    \    l^.^'.»   p   ti'j 

Vv.  v.  ail.  \.ir.  S, '.  rii:;.».  \  ji:.  \<»\  p.  II;. 
V    K.   K.  .'^u-N  .  vnl.  \    !>.:,;.»    p   ,;•_'    ,,;    ^^. 

LK!    -1.   Ml  <. 

V    U    K.  '^.i-  \      \  i"    \    '  >■..!   J,    i-t 

I.F.:    ^;.  •^II  <   ;  :Ni.A' I  < 

Vv  A.a»l.  Nar.  N.i.  rii-'.i  \  \r.  1<V.  p  1  ;;, 
V.  K.  K.  Surv.  %•>'  N  I'i"':*  :.  i.***  pi  \>,,; 
ti->.  1-4. 

M«x.  Bound.  Surv..  vul.  li.  i<v>.  p   u. 

^Itanr..  vvi.  A.  l^jtf.  p.  l-'tf. 


Lbpadooastbb  meandbicus. 

Pr.  Acad.  Nat.  SoL  Phila.,  Tii,  1854,  p.  156{ 
P.  R.  R.  Surv.,  vol.  x,  18M,  p.  180. 
Lepadooastieb  bbticulatus. 

Pr.  Acad.  Nat.  Soi.  Phila.,  vii,  185A,  p.  155. 

LEPID06TBt78. 

P.  R.  R.  Sure.,  vol.  x,  1850,  p.  350. 

LkPIDOSTBITS  BEBLAlfDEBRI. 

P.  R.  R.  Surv.,  vol.  x,  1850,  p.  358. 
LEPIDO6TBU8  FEBOX. 

p.  R.  R.  Surv.,  vol.  x.  1850,  p.  353. 
LEP1006TEU8  LATraoeTBis. 

P.  R.  R.  Surv.,  vol.  x,  1850,  p.  352. 
LEPnx>STEU8  LBPTOBHTKCHUB. 

P.  R.  R.  Surv.,  vol.  x,  1850,  p.  351. 

LEPIIX)CTEUS  PLATO6TOMU8. 

P.  R.  R.  Surv.,  vol.  x,  1850,  p.  351. 

LEPIDOSTBUS  OXYTTBirS. 

p.  R.  R.  Surv.,  vol.  x,  1850,  p.  351. 
Leptocottus. 

Pr.  Acad.  Nat.  Sci.  Phila.,  vii,  1854,  p.  130;  P. 
R.  R.  Surv.,  vol.  x,  1850.  p.  50. 

LEPTOCOTTrS  ABMATUS. 

Pr.  Acad.  Nat.  Sci.  Phila.,  vii,  1^4.  pp.  130 
and  145;  P.  R.  R.  Surv.,  voL  x,  1850,  p. 60 
pi.  XV,  fig.  2.  • 

Leuciscus  Amebicamub. 

Storer  Fish.,  Mass.  (Mem.  Amer.  Acad.). 

LeI'CISCUS  BUBALINU8. 

Pr.  Acad.  Nat.  Sci.  PhiU.,  vi,  1858,  p.  301: 
Marcy  and  McClellan  Bep.  Expl.  Red 
Riv.,  La.,  1853,  p.  249,  pi.  xiv,  figs.  5-8. 
Lsrcisci's  lutrensib. 

Pr.  Acad.  Nat.  Sci.  Phila.,  vi,  1858,  p.  801. 
Lrciscrs  %noiLAX. 

Many  ami  McClfllan  Rep.  Expl.  Red.  Riv. 
La..  IcCkJ,  p.  248,  pi.  xiv.  figs.  1-4. 
LEr<\ic*oMis. 

Pr.  Acad.  Nat.  Si^^i.  Phila.,  viii.  1856,  p.  188; 
V.  K.  K.  Surv..  vol.  x,  1859.  p.  250. 

LKrO>!f«JMl"S   A MERKANUS. 

Sti.nr  Fi>h.  M.is:^.  (Mem.  Amer.  Acad.).  1855, 
p.  -S3,  i»l.  \\i,  tig.  2. 

Pr  Ao;nl.  Nat.  .Si.  Phila.,  viii,  1856,  p.  189; 
V.  K.  R.  Surv.,  vol.  x,  1859.  p.  250. 

LErr«<i«.>Ml>  IMR.Vi^ATr!'. 

Pr.  Ava.l.  Nat.  Svi.  PhUa..  viii,  1856,  p.  190; 
V.  K.  K.  Surv  .  vol.  x.  1859.  p.  252,  pi.  Ui, 

ti-s   1-6. 
l.Kl  I  .>;?«>Ml>  MA«;KvKEFHALr><. 

Pr.  Acad.  Nat.  Svi.  Puila.,  viii,  1858.  p.  252. 
Pr    A.a.l.  Nat.  .Vi.  PhUa..  vii.  18^  p.  137. 

l.t.I  <•'  '-S^nus   1' VI  LILHS. 

Vv  Vi.i.l  Nat.  Si  Plata  .  viii.  l^sVV  p.  190; 
P    K    K.  S.ir\     vol.  \    l«.».  p.  231.  pi.  ixi, 

I  IMIA 

M^ A  lK»iiiid.  >Lir\ .  vol.  11  l>5ri.  p.  70;  x*r. 
v.  .1.1.  Vat.  Si.  Phila..  xL  l-^jif,  p.  lU. 

I   I  Ml  V    >  •   ITHLVN.V. 

P-    Ara«l.  Nat.  Si.  Phila.,  xi.  1859,  p.  116. 

L.:M!  V    H'K.M'^S.V. 

Pv    A.  .1,1    N  It.  S,  i.  Phila..  \i.  1850.  p.  115. 

l.!V|!  \    MM  VM'Kt-  VS.'oi. 

Vr  Ac»l  Nat.  Sci.  Phila..  xi,  183*,  p.  lit. 
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LnCIA  PCBOILOIDES. 

Pr.  Aoad.  Kat.  8oi.  Phila.,  x,  1858,  p.  170; 
Hex.  Bound.  Swrr.,  vol.  ii,  1858,  p.  70,  pi. 
xxxviii,  figs.  S-14;  Pr.  Acad.  Nat.  Sei. 
PhilA.,  xi,  1859,  p.  115. 

LmU  VBXC9TA. 

Pr.  Acad.  Nat.  Sci.  Phila.,  x.  1858,  p.  171: 
Hex.  Bound.  Sorv.,  vol.  ii,  1858,  p.  71,  pi. 
xxxix,  figs.  20-23. 

LOBOTCS  KXABOIKATUS. 

Ninth  An.  Rvp.  Smiths.  lunt..  1854.  p.  332. 
LUCAMA. 

Pr.  Acad.  Nat.  Sci.  Phila.,  xi,  1850,  p.  118. 

LrCANIA  ATFINIB. 

Pr.  Acad.  Nat.  Sei.  PhUa..  xi,  1850,  p.  118. 

LUCANIA  VKNU8TA. 

Pr.  Acad.  Nat.  Sci.  Phila.,  xi.  1850,  p.  118. 

LUCAKIA  8P.  INOM. 

Pr.  Acad.  Nat.  Sci.  Phila.,  xi,  1850,  p.  118. 
LrciopBSCA. 

P.  R.  R.  Surv.,  vol.  x,  1850,  p.  31. 

LUCIOPBBCA  BORKA. 

Pr.  Acad.  Nat.  Sci.  PhiU,,  ix,  1857,  p.  201. 
tUMPKIVS. 

P.  R.  R.  Sorv.,  vol.  x,  1850,  p.  122. 
LcxPHnrs  anoctllaris. 

P.  R.  R.  Sorv.,  vol.  x.  1850,  p.  123,  pi.  xxv6, 
figs.  1-3. 
LuxiLi-8. 

Pr.  Acad.  Nat.  Sci.  PhiU.,  viii,  1856,  p.  202;  P. 
R.  R.  Surv.,  vol.  x,  1850,  p.  280. 
LUXILUB  Amkricanub. 

Pr.  Acad.  Nat.  Sci.  PhiU..  viii,  1856,  p.  202. 

LUULUS  CHBTBOCEPHALUS. 

Pr.  Acad.  Nat.  Sci.  PhiU.,  viii,  1856.  p.  202 ; 
P.  R.  R,  Sorv.,  vol.  x,  1850,  p  280. 

LVXILUS  CHRT80UtUCU8. 

Pr.  Acad.  Nat.  Sci.  Phila.,  viii.  1856.  p.  202; 
P.  R.  R.  Sonr.,  vol.  x,  1859,  p.  280. 

LUXILCS  COMPBESSCS. 

Pr.  Acad.  Nat.  Sci.  Phila..  viii,  18.t6.  p.  203. 

LUXILUS  LKPT06OMU8. 

Pr.  Acad.  Nat.  Sci.  Phila..  viii,  1856.  p.  203; 
Mox.  Bound.  Surv..  vol.  ii,  1858.  p.  60.  pi. 
xix,  flgn.  9-12. 

LuXILUS  LUCIDU8. 

Pr.  Acad.  Nat.  Sci.  Phila.,  viii.  1856,  p.  203; 
P.  R.  R.  Surv..  vol.  x,  1859,  p.  282,  pi.  Ix, 
flgn.  9-12. 
LUXILUS  OBESU8. 

Pr.  Acad.  Nat.  Sci.  PhiU.,  viii,  1856,  p.  203. 

LUXILrS  OOCn>E5TALI8. 

Pr.  Acad.  Nat.  Siri.  Phila.,  viii,  1856,  p.  203; 
P.  R.  R.  Surv..  vol.  X,  1859,  p.  280. 
LCXILTV  6B0O. 

Pr.  Acad.  Nat.  Sri.  Piiila.,  viii.  1856.  p.  2«3; 
P.  R.  R.  Surv..  vol.  x.  1850,  p.  281. 
Kalthe. 

P.  R.  R.  Surv.,  vol.  x,  1859.  p.  133. 
Heda. 

Pr.  Aoad.  Nat.  Sci.  PhiU.,  viii.  1856,  p.  101 ; 
Hex.  Bound.  Surv.,  vol.  ii,  1858,  p.  50. 

llBDA  FBIOIDA. 

Pr.  Acad.  Nat.  Sci.  PhiU.,  xiii,  1856,  p.  102; 
lies.  Bound.  Surv.,  vol.  ii.,  1858,  p.  50,  pi. 
xxTiii,  flgs.  9  and  10. 
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MBOALOPS  ELONOATITS. 

Pr.  Acad.  Nat.  Sei.  Phila.,  x.  1858,  p.  224,  and 
xi.  1859,  p.  64. 
Mbletta. 

P.  R.  R.  Surv..  vol.  x.  1850.  p.  330. 
Melktta  cxbrulba. 

Pr.  Acad.  Nat.  Sci.  Phila.,  vii,  1856,  pp.138. 141, 
and  154;  P.  R.  R.  Surv.,  vol.  x.  1859,  p.  330. 
Melbtta  sp. 

Mex.  Bound.  Surv.,  vol.  ii,  1858.  p.  75. 
Merlanqus. 

P.  R.  R.  Surv.,  vol.  x,  1850,  pp.  141  and  143. 
Merlanqus  chal(X)orammu8. 

P.  R.  R.  Surv.,  vol.  x.  1850.  p.  141. 

MERLANOUB  PRODUCTU8. 

P.  R.  R.  Surv.,  vol.  x,  1850,  pp.  141  aud  143. 

MKRLL'CIUS. 

p.  R.  R.  Surv..  vol.  x,  1859.  p.  141  aud  143. 
MeRLUCII'8  pimbria. 

p.  R.  R.  Surv.,  vol.  x,  1850,  p.  141. 
MICROMETRU8  AOREOATU8. 

P.  R  R.  Surv.,  vol.  x,  1869,  p.  205. 
Micboi£etru8  minimus. 

p.  R.  R.  Surv.,  vol.  x,  1859,  p.  205. 
MlCB(>POO()lf. 

Mex.  Bound.  Surv.,  vol.  ii,  1858:  P.  R.  R.  Surv., 
vol.  X,  1859,  p.  05. 

MiCROPOOON  UXUULATUS. 

Mex.  Bound.  Surv.,  vol.  ii,  1858,  p.  13,  pi.  vii. 

MiNOMUS. 

Pr.  Acad.  Nat.  Sci.  Phila.,  viii,  1856,  p.  173; 

Mex.  Bound.  Surv.,  vol,  ii,  1858,  p.  37. 
MlNOMUS  Claeki. 

Pr.  Acad.  Nat.  Sci.  PhiU..  viii,  1856,  p.  173; 

Mex.  Bound.  Surv.,  vol.  ii,  1858,  p.  38,  pi. 

xxii,  figs.  5-«. 

M  INOM  us  INSIONIS. 

Pr.  Acad.  Nat.  Sci.  PhiU.,  vUi,  1856,  p.  173; 
Mex.  Bound.  Sur^.,  vol.  ii,  1858,  p.  7.  pi. 
xxi,  tiga.  1-4. 

MiNOMUS  PLEBEIU8. 

Pr.  Acad.  Nat.  Sci.  Phila..  viii,  1856.  p.  173. 
Mex.  Bound.  .Surv.,  vol.  ii.  1858,  p.  38,  pi, 
xxii,  figs.  1-4. 

MOLLIENSIA. 

Pr.  Acad.  Nat.  S<i.  Phila..  xi.  1859,  p.  114. 

MOLLIENSIA  LATIPI.VNA. 

Pr.  Acad.  Nat.  Sci.  Phila..  xi.  1850,  p.  114. 
Moniana. 

Pr.  A(a<l.  Nat  Sci.  Phila.,  viii,  1856,  p.  100;  P. 
R.  R.  Surv.,  vol.  x,  1850,  p.  272. 
Moniana  aurata. 

Pr.  Acail.  Nat.  S<i.  PhiU.,  viii,  1856.  p.  2<K»: 
Mex.  I{4iiind.  Surv.,  vol.  ii,  1858,  p.  56.  pi. 
XXX.  tigs.  13-16. 

MONIA.VA  aiMPLANATA. 

Pr.  Aca<l.  Nat.  Sci.  PhiU..  viii,   1856,  p.  200; 

Mex.  Bound.  Sur\'.,vcl.  ii,  1858.  p.  56,  pi. 

xxxi,  figs.  17-20. 
Moniana  Couchi. 

Pr.  Aoad.  Nat.  Soi.  Phila.,  viii.  18.VJ,  p.  201 ; 

Mex.  Bound.  Surv.,  v(»l.  ii.  1858.  p.  57,  pi. 

XXX.  agH.  21-24. 
Moniana  deliciosa. 

Pr.  A(;m1.    Nat  Sci.  Phila.,  viii.  18.56,  p.  199. 

P.  R.  R.  Surv.,  vol.  x,  1859,  p.  274. 
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JtOflAXJ,  mucosA. 

MoIOOTOHA  c-LAVirOUtn,                                           ^^H 

Pr,  4.*1.  N»t.  8^1.  Phtl.,,  vlll,  ISSa.  |>.  MH, 

IT.  Anifl.  NhI.KcI.  Pbila.,vtn.  UIMk^ln|^^H 

Mi-i.  BuuuU.  Airv..  vu],  1i,  18%  |^  U,  p]. 

R  R.  tlurv..  nd,!.  ISBB,  p.SlK  pi,  tlT^^I 

t«.  flii«,B-lt, 

flg..S-l).                                                     J^M 

HotRAKA  rBmic*. 

Pr.  Awl.  Nat  Sfi.  PbllB..  tIH,  WSfi,  p.  SMI, 

Pr.  AitHil.  Xiit,  Bd,  Phlln..  vlll.  ISSt,  p.  l^^H 

U»i.  Bound.  8nrv.,T(>Lll.  im,  i>  M,  pi. 

».<!.  Uuoud.  Sorv..  vol  ii,  1«3».  p.  hI^H 
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UuXOHTUHA  VIOTOII*.                                                ^^H 

UONIAMA  mmoM.. 

Pr,  Nil.  Aud.  Roi.  Phtii.,  Tiii,  iHse,  p.  q^^H 

pr.  AoKl.  SHI.  Sci,  I'hlla,,  vui,  I81W.  p.  HOI, 

U«i.  Iloiihd,  Surf.,  vol,  U.  IRSa.  p.  >^J^H 

Mex.  ItouDil.  Harr..  vul.  11,  ISiM,  p,  W,pl. 

»,ag«.i-a.                                  ^H 

XXX.  Hgii,  »-1i- 

^B 

UONUnA  nRACIIJS. 

P,  R.  R.  Bnrv.,  vul.  x.  lASe.  p.  lot.                     ^^M 

Pr.  A««l.  Nal.  Siil.PliiU,,  vlll,  Iffift  p.  fflUr 

HtMlt.  BBlU.AmilEIII.                                                                ^^H 

Uei.  ll0Bnil.Sutv.,T(4. 11.  IK58.  p.  SB. 

Pr.  Av«tMAi.»--i.  Phil*..  I.  iate,p.i«it  u^H 

MOHIANA  L«'AH1Ue. 

Bonnd.  Snir..Tol.  U,  1«A9,  p.  30.  pL  x.  a|^H 

Pr.Anrf.  Nnl-SrI.PhiU..vlli.lM5<),p.  wu,  I', 

^H 

E.R.S^niT.,vol,i.!8M,p975. 

Mt-BTILUSriXU.                                                                                ^1 

UalUHALBONIXA. 

Pc.Ac«l.NBt.Sri.PMIa„viii,18M,l..  IM;  1', 

MTUHmiMTa.                                                   ^H 

an.  Surv.,  vi>].i,  IKSU.p.liTa,  pl.llx,  ngn. 

Pr.  Avtd.  KiU,  SCI.  FhUi..  rUI,  14M,  p,  lOt^^H 

e-10. 

R  RSnrr.,vnl.i.UU,p.lU.                  '^^M 

UTUIC8En.PB  FAVBDCl't.                                              ^^H 

Pr.  Ao«d.  NaL  Sri.  Phil*,,  viii,  UM,  p.  WB;  P, 

Pr.   Adwl.  Va.  Soi.  Plilla.,  viU.  UM,  p.  li^^| 

H.  R.  aurv..  vul.  I,  I8IW,  p.  ■SH. 

P.R  R»arr.,  vol.  x.  ISB,  p  SII,]!.^^^! 

MWUKANlTinA. 

11^.                                                             ^H 

MrLOCItKILCt  rRATEBMELCa.                                              ^^H 

M-i.  Boimd.  Siirv.,  vol,  11,  WW,  p,  .W. 

Pr.  A<'U>1.  Xal  S»l.  PI.IU..  vlll.  I8M.  P-it^i^^M 

K.K.siirv..  vni.i.l«:w  p  II$.pI-«l>'.^^H 

IT.  Ai»l.  N.L  Srl.Philn.,  viH,  tKW.  p.  WO: 

Mex.Boiim1.Si.r.„v..l.ll.S5S,p.lMI. 

MruK'UKii.t'ii  i^muu*.                                  J^^^| 

MOKIATI*  rtTUUKMJI, 

Pr.  A»ul.  au.  Scl  PblU,,  <Ui.  IBM.  ^  ]«^^H 

Pr.Acwl.Mnt.SrJ.  riilU.,  vlil,  l«fiO.|i  3011;  P. 

R  TL  8urv..  val.i.1iae.p.31t.^Xlv.^^^H 

K.  H.  Snrv..  vol. .,  IR58.  p.  27S,  pi.  Ivlii,  Hk.. 

^^^1 

UOKIANA  HITUJIII. 

Pr  Ao«LSAl.aBLPhU...vili.lM4pMB,^M 

Pr.  Arwl.  Kit.  Sri.  ?1ill>.,  vllL  ISSO,  pMII; 

RK.S..rv..ToLi.lgW.p»&.                  J^H 

Mrj.  Bound.  Suit.,  tol.  11.  IMS.  p.  M, 

Pr.  A-ild.  >-«[.  ScL  Pli[U..vUl.l»Sa.p.tM^^H 
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R  It.  »«irr ..  111.  I.  IW«.  p  £1*. 

P  R  II.  surv.,  viH.  A.  I«3>.  p.  U                ^^1 

MoxiwRWA  L-mrMUJ. 

IV.  Acsd.  X>L  S.'l.  PhilA.  Tlli.  IMMt  p.  ITt| 

pr  Armt.  Nu.  8fI.  PhtU.  TIL    tOi  p.  I^^H 

Mm,  Itound  »iUT.  >»l  ii,  IHM,  pW  pi: 

».av.M. 

I^H 
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PmVPHALKS. 

Pr.  Acad.  Nat.  Sci.  Phila.,  viii,  1856,  p.  180: 
P.  R.  R.  Snrv.,  vol.  x,  1850,  p.  233. 

PlMEPHAJJCS  FASCIATUS. 

Pr.Ac4id.  Xat.Sci.  Phila.,  viii,  1856,  p.  180:  P. 
R.  Snrv.,  vol.  x,  1850,  p.  234. 

I*IMEPHALES  MACULOSrS. 

Pr.  Acad.  'Sat.  Sci.  Phila.,  viii,  1856,  p.  180;  P. 
R.  R.  Surv.,  vol.  x,  1850,  p.  234. 

PlXEPHALES  PROMBLA8. 

P.  R.  R.  Surv.,  X,  1850,  p.  233. 
Plarotrcs. 

Pr.  Acad.  Nat.  Sci.  Phila.,  viii.  1856,  p.  195;  P. 
R.  R.  Surv.,  vol.  x,  1859,  p.  263. 

PLABOTBrS  ASOKNTATUS. 

Pr.  Acad.  Nat  Set.  Phila.,  viii,  1856.  p. — . 
Plarovrus  Bowmani. 

Pr.Acad.  Nat.  Sci.  Phila.,  viii,  1856,  p.  196:  P. 
R.  R.  Snrv..  vol.  x,  1859,  p.  263,  pi.  lix,  fijfs. 
1-5. 
Plarotrus  coRNurrs. 

Pr,  Ara<l.  Nat.  Sci.  Phila..  viii.  1856,  p.  196. 
Plarotrus  frontalis. 

Pr.  Acad.  Nat.  Sci.^»hila..  viii.  1856. 
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P.  R.  R.  Snrv.,  vol.  x,  I8,'>9,  p.  146. 
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p.  R.  R.  Snr\\.  vol.  x,  1859,  p.  148. 
Platichtrtb. 

Pr.  Acad.  Nat.  Sci.  Phila.,  vii.  1854,  p.  139, 
and  viii.  1856,  p.  136:  P.  R.  R.  Surv.,  vol. 
X,  1850.  p.  148. 
Platichthts  ruoobuh. 

Pr.  Acad.  Nat.  Sc.  Phila.,  vii,  18iv4.  i).  139  ami 
155:  P.  R.  R.  Snrv..  vol.  x.  1859.  p.  148. 
Platicthhts  stkllatus. 

P.R.  R.  Snrv.,  vol.  x,  1859,  p.  148. 
Platichthts  umbrosur. 

Pr.  Acad.  Nat.  Sc.  Phila..  viii,  1856.  p.  136; 
P.  R.  R.  Snn-.,  vol.  x.  1859.  p.  149. 

PlXURONECTES  MACULOSCS. 

P.  R.  R.  Snr%'..  vol.  x.  1850,  p.  147. 

PLKUBO!fBrTE8  BTKLIJITUS. 

P.  R.  R.  Snrv.,  vol.  x,  1859.  p.  148. 

Pleubojcichthts. 

Pr.  Acad.  Nat.  Sc.  PhiU.,  vii.  18.'>4.  p.  139;  V. 
R.  R.  Snrv.,  vol.  x,  1859,  p.  1.50. 

PlXURONICHTHTS  OCENOSUS. 

Pr.  Acad.  Nat.  Sc.  Phila.,  vii,  1854,  p.  139;  P. 
R.  R.  Surv.,  vol.  x,  1859,  p.  151. 

PUUROHICHTHTS  OUTTULATrS. 

Pr.  Acad.  Nat  Sci.  Phila.,  viii.  1856,  p.  i:J7; 
6o9t  Jour.  Nat  Hist.,  vi,  1857.  ]>.  541!.  pi. 
XXV,  figs.  1-4;  P.  R.  R.  Surv..  vol.  x.  1859,  p. 
152. 

PODABRUS. 

Pr.Bost  Soc.  Nat  His.,  iii.  1850,  p.  .'tU4:  X. 
M6iD.  Soc  Hdv.  Sci.  Nat.,  xii,  1852,  p.  14. 

^OOiABgUB  CBRTBOPOMUB. 

Pr.Bort.Soe.  Kat  Hiat,  iii,  1850,  p.  304;  N. 

r.8eLNat.,xii,1852.p.  15. 


PODABRUS  COTTOIDES. 

Pr.  Boat  Soc.  Nat  Hist.,  iii,  1850,  p.  304;  N. 
M6in.  Soc.  Helv.  Sci.  Nat.,  xii,  1852.  p.  14. 

PCKCILIA. 

Mex.  Bound.  Surv.,  vol.  ii,  1858.  p.  69;  Pr.  Acad. 
Nat  Sci.  Phila.,  xi,  1850.  p.  114. 

POSCILIA  LIXEOLATA. 

Pr.  Acad.  Nat.  Sci.  Phila.,  x.  1858.  p.  170;  Mcx. 
Bound.  Surv.,  vol.  ii.  1858.  p.  70.  pi.  xxxv, 
figs.  9-11;  Pr.  Acad.  Nat.  Sci.  Phila.,  xi, 
1859,  p.  114. 

PfECILIA  MULTILINE  ATA. 

Pr.  Acad.  Nat  Sci.  Phila.,  xi,  1850,  p.  114. 

POSCILICHTHTS  LEPIDU8. 

Mex.  Bound.  Surv.,  vol.  ii,  1858,  p.  11,  pi.  viii, 
flg8. 14-17. 

POQONIAS  FA8CIATU8. 

Mex.  Bound.  Snrv.,  vol.  ii,  1858.  p.  1 1 . 

POOONICHTHTS. 

Pr.  Acad.  Nat  Sci.  Phila.,  vi,  1854,  p.  136,  and 
viii,  1856,  p.  187 ;  P.  R.  R.  Surv.,  vol.  x.  1859, 
p.  245. 
POOONICHTHTS  AROTREIOSUS. 

Pr.  Aca<l.  Nat  Sci.  Phila.,  vii,  1854,  p.  153,  and 
viii,  1856,  p.  188 ;  P.  R.  R.  Surv.,  vol.  x,  1859, 
p.  246. 

POOONICHTHTS  COMMUNIS. 

Pr.Acad.  Nat  Sci.  Phila..  viii,  1856,  p.  188;  P. 
R.  R.  .Surv.,  vol.  x.  1859,  p.  247,  pi.  Iv. 

POOONICHTHTS  INjKQUILOBUS. 

Pr.Acml.NatSci.Phihi.,  vii.  1854.  p.  136;  Pr. 

Acad.  Nat  Sci.  Phila..  viii,  1856,  p.  188;  P. 

R.  R.  Surv.,  vol.  x.  1859.  p.  245.  pi.  Ivi,  flg8. 

1-4. 
POOONICHTHYS  STMMETBICUS. 

Pr.  Acad.  Nat.  Sci.  Phila..  vii.  1854.  p.  136;  Pr. 

Aca<l.  Nat  Sci.  Phila.,  viii.  1856,  p.  188:  P. 

R.  R.  Snr\'.,  vol.  x,  1859,  ji.  246. 

POLVNEMUS  WTTONEMUS. 

Pr.  Acad.  Nat.  Sci.  Phila.,  x.  1858,  p.  167:  Mex. 
Donnd.  Surv..  vol.  ii,  p.  19,  pi.  x.  flgs.  5-9. 

POLVODON. 

P.  R.  R.  Surv.,  vol.  x,  1859,  p.  3.57. 

POLTOnON  FOLIUM. 

P.  R.  R.  Surv.,  vol.  x.  1859.  p.  .358. 

POMOTIS. 

P.  Ii.  R.  Sun.,  vol.  x.  1859.  p.  22. 

POMOTIR  At^UILENSIS. 

Pr.  Acad.  Nat.  Sci.  Phila..  vi.  185,3,  p.  3K8: 
Mex.  I^Mind.  Snrv.,  vol.  ii,  1858,  p.  7.  ]>!. 
iii.  flgH-l-X;  P.R.R.Surv.,  vol.  x.  IH.'^O.  p. 
25.  pl.ix.tigM.  l-4.and  pi.  x..  figH.K-11. 

POMOTIS  BRKVICKI*H. 

Pr.  Acad.  Nat.  S«ri.  Phila.,  vi.  1853.  p.  .'{90; 
.Marry  and  McClellan's*  Rcjj.  Expl.  IUhI 
River,  La..  1853.  p.  246.  pl.xiii:  P.  R.  R. 
Surv..  vol.  X,  18.58.  p.  28. 

PoMOTIS  CONVKXIFRONS. 

Pr.  Acad.  Nat.  Sci.  Phila..  vii.  1854.  p.  24. 

I'OMOTIS  FALI.AX. 

Pr.  Acad.  Nat.  Sci.  Phila.,  vii.  1854,  p.  24 ;  Mex. 
liound.  Surv.,  vol.  ii,  1858,  p.  8,  pi.  ii.  figs. 
5-8.  and  pi.  iii,  figs.  9-12;  P.  R.  R.  Surv.. 
vol.  X.  18.59.  p. 27,  pi.  viii,  flg».9-12:  pl.ix, 
figs.  5-12;  pi.  X.  figs.  1-7. 
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PomraisiiBiHiB. 

JTTTIIOdrai.fS  IUP.1X. 

Pr.A«d.N>il,Scl.l>blU..vll.l8I>«.p.:i5^  Kn. 

Pr  AmbLKW,  Sd.  Phllt.  .Ill,  UM  |.  5»  !■ 

ItaOBd.  Surv-vol,  U,  lK*,p.8.pl.li,  flc- 

IL  K.  Sorv.. ».  IIBO.  p.  MO,  pl.  It.  ■ 

M:  P.lt.R.8an-..  rul.i,  I8».  p.».|illl. 

Ug^W-lO. 

Pr.  A™i.yi.t.Scl.  PhlU..  till,  IWd,  p  »  r 

PoMDna  unraci.i'ii. 

K.R.&arv..x,l8MLp.JDI 

Pf.  ac«i.  Nm,  sci,  1'i.iu..  vi.  lass.  p.  m-. 

Mairy  Hull   MrClBllmi'ii  ]ti-p.  £i]>l.  Hiul 

IT.  A<'«1.  Till.  ^i.  PblU..  tlU.  IK«.  [L  m,  1' 

Rlvvr, !«..  ISSa.  ]i.M£,  pi.  ail. 

ll.R.S.m--,i,  l*.S«ip,0(l 

TfiUtirai.'cm. 

I'TtlTKItfpOlH:*  AI.IU]M'&. 

Pr,  A«Ml.  N«l.  Sdl.  n.lU..  li.  1817.  p.  Ml ,  r.  K. 

Pr,  a™i  N.t.  s.i,  Phil..,  nil,  IB*.  1^  it:. 

K.Snpv..roI,i:.lSKl,  p.22,pl.'rill,flg.,l-^. 

Uri.  IluuuiL  Surt.  li.  IMN  p.  M  pl m. 

PuMoriBKerMn-B. 

UB..S-N, 

Pr.  Arwl.  Nat.  n>  1.  l-hila..  vii  IKM.ii.M. 

lTvni«BTom.B™(ioi»n,-B. 

IT.  AuO.  Kit.  Sci.  PhlU..  vlli,  IHA  )>,  ITI 

Pr.Bn.l.S.^I.SiiLHl.1.,  v,  l«kt.  |..<u,  wl,  .to. 

«'i-  Uouwi.  Surv..  11.  IBM  p  M  ■>)  lU 

Rf p.  Sinltln.  twi.,  IMM.  |i.3M. 

tlgn-&^. 

Tcmnmrtma. 

iln'iiixfroata  IIatuhni. 

P.K.K.aiir\..Tul,.,IBM.|,,Ml 

Pr.  Ar..l.  N.I.  BrJ,  PhlU,.  vlli.  !««.  p.  iT..  F 

It.ll.Snf„..lW8,p.no.pl»l''-<IP''-*-      i 

Pr,  AcJMl.  Sut ,  Sri  PhlU,.  vli.  Iffli.  p.  3»  i  Mm  . 

Ilniinil.  Siirr..  v<il.U.  laSi,  p.Kl.i>L  iv.flg>. 

i:  n.  R.  !surv„  1.  )««>,  p.  m.                ^M 

S-S|  P  R.  R.  Bun-.,  vol.  t.  ISM.  ^  »,  i>l. 

KAJAWWCPt^TA.                                                              ^m 

v!li.ll«i^S-». 

Pr.AcMt.Niit.Bcl.rMU..Tli.l»<.p.lM,   ^H 

ItAJA  COOPKRI.                                                            ^H 

P,l!.K.Surv.,vnl,i.i«W,|,.,V 

P.R.R.Sarv..x,l»a.p.m.                    ^H 

KnACOCIIRlU-I.                                                           ^H 

l'.RR-8urv..  vol.1, 1«M,|,.B. 

P.B.».SHrv..x.l«W.p,lw.                       ^H 

RitAniFnicll.rB  TUXimx.                              J^^f 

r.R-K-ftirv.Yol  i.l«a.^«. 

Pr.  A«>il.X4l.ScI.  PhlU..  vUL  UH-IlU^H 

K.R.Sur*..x,  irae,  p.  IttpLiL          ^^U 

Pr.Aca4.Il>t.Sa,Pli[|ii..  Ii.  lUT,  ilWO^  P.  R. 

ItlllTnirXTHTB,                                                              ^^H 

R.  S.irv.,  vol. ».  18M,  j^  fl.  |.l.  li.  flK».  5-« . 

P.R.  |{..Surv„i.  lMil.|i.lM.                ^^1 

Rh.«.«a™..                                                         ^ 

l',R.K.KHr«-.  *«l.x,  l«iS,iKil. 

P.RR.SurT..».l*0.|^»™.                                 II 

lUiiioHATra  pnowm.ii 

IT.  Arwl.  Sirt.  R.i,  I'hiU.,  vli,  18W.  p.  U1 ,  !■ 

Pr.  Af«l.  NbI.  So.1.  Pbll«.,  vli.  IBM  p.  W,  1' 

».R.^irT..vnl.i.lWa.r.1M. 

K.It.Sniv.,..I«»,p.K«. 

Puiicirrnra  kutati*. 

Pr.  Arad.  Kot-Sci.  PIilU.,  vii,  MO*,  pp.  Ul.  ir>1 : 

P,R.B.S..n-.,..l«l»,|^3re«. 

r.  K.  B.  Surv-,  vol. .,  iwn.  p,  m  |.l- «. . 

IT,  Ainl.  Xat.  Bd,  Phlla..  vlli.  MM,  p  it. 

Pr.  AMd.  Nut  SfI.  PhiU,.  vil.  IHM.  |.  m .  1: 

llo.t.  Jour.  ?C«t.  BUI.,  vi,  l»T.  p.M  T<l' 

ivl,Bg,,l-J,  IMLlt.Siin„«,  KW^J"' 

IT.Aniil.  Km.  Ki^LPIiila..  vil.  IHM  i;>il,  I'll. 

P  It,  a.  Snn-,.  .,  ma.  pp.  ltd  Md  ISO, 
RlWiKKt-B  ■Al-pt.ATtB, 

itsiirv..voi.t.i«an,i>.i.'>i. 

.Sovrnlli  Ann.  Ilrp  Roc-  t-niv..  >.  T  .  p.  •! 

IT.  Amd,  SH.  Sol.  I'lin.,,  >  11,  IfU.  pp.  143.  IM, 

XInlh  Au.  Rii|>.Bii>lIl<>i.In*i.,  IMl^Ji* 

p.  R.  H.  Snrv..  vol,  x,  IBM,  p.  IS6,  pi.  tlb. 

lT.AriHi.N.I.Sri.PSiU,,  vlli,  t(M.p.Milt  | 

PmiiociiiiiLrft. 

It.  lt-Hun--.i,  i«a.p.;TR.                _^H 

Pr.  Arul.  Km.  Bri.  PlilU..  vill.  IH.'.*!,  p.  v-i^  i  P 

R-R-Surv-,  vol. »,!«»,  p.  »*. 

IT,  AoMd.  S<t  Sri.  PhlU.,  •til.  IBM  Ikl^H 

PnriWXMKIi.™  aitAMINS. 

It  1I.Rnnr..ii.  1131.  p.7TI>,|a.U.«|^a^H 

lT-Ap»d.S«.Sd.  PbUii.,  vlli.  18U.  P.1W:  P 

BlC71UBtJ«mi-a  l.ATnALB.                                   ^^M 

It.  K.  Siirr..  vnL  i.  IB90.  p.  WD. 

IT,  Auul.  NW.  ScL  PhlU,  tllk  UK  p.a^H 

lTvnM>irHm.ra  fcvnw. 

R.  R.  Rurr.,  n.  IW,  p.  n.  Id.  U,  «|p.^H 

(T.  A-uiil.  JJ«l.  »ri.  Phlln..  vlli,  1»M,  p.  M: 

^^M 

Mri.  Bound.  HuFf .,  11.  I8M.  p.  «&.  pl.  iiaiv. 

Pr.  Amd.  Km.  HrJ.  PblU,.  *1U.  IM^  ||^^H 

KB-- 1-1, 

v.  U.  II.  Sun,-.    1.  I8M,  P.SW.          ^^1 

PrrriiooKii.i.-s  uncnaitraaiii. 

1 

l-r  a™.I.  N,t  IVI  Phil...,  .Ill,  IMft  p. »• ,  P 

PT.  Ac«1.  K«i.  Sci.  PimL.  tllk  "flk^^M 

i 

X.  K.  Hutv..  >  ul.  I.  IMSU,  p.  VM.  pi.  111*.  He>. 

V  R  R.  Niirv.,  vid.  xiMBCIB^^H 

L 

S-f. 

uk    „,i  pl,  im^^^^H 
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Salar  Lkwisi. 

Pr.  Acad.  Nat.  8cl.  PhUa.,  vili,  1856,  p.  219; 
P.  B.  R.  Surv.,  vol.  x,  1859,  p.  318,  pi. 
Ixxii. 

SaLAJR  VIBOINALIS. 

Pr.  Acad.  Nat.  Sci.  Phila.,  viii,  1856,  p.  220: 

P.  R.  R.  Snrv'.,  vol.  x,    1859,  p.   irJO,    pi. 

ixxiii,  flK«.  1-4. 
Salmo. 

Pr.  Acad.  Nat.  Sii.  Phila.,  vii,   IS.'Se,  p.  217; 
P.  R.  R.  Surv.,  X,  1859,  p.  305. 
Salmo  aurora. 

P.  R.  R.  Sun-.,  vol.  X.  1859.  p.  308. 
Salmo  arotreu.s. 

P.  R.  R.  Surv.,  vol.  X,  1859,  i».  312. 
SAUfO  Glovebi. 

Pr.  Acad.  Nat.  Sc^i.  Phila.,  vii,  1854,  p.  55. 
Salmo  cquassa. 

Pr.  BoMt.  So<'.  Nat.  Hist.,  iv,  1852.  p.  262. 
Salmo  qltnxat. 

Pr.  Acad.  Nat.  Sci.  Phila..  viii.  1856,  p.  217: 
P.  R.  R.  Surv.,  X,  1859,  p.  306,  pi.  Ixvii. 
Saijio  Scouleri. 

Pr.  Acwl.  Nat.  Sci.  Phila.,  viii,  1856,  p.  217: 
P.  R.  R.  Snrv.,  x,  1859,  p.  305. 
Salmo  skbaqo. 

Vt.  Acad.  Nat.  Sci.  Phila.,  vi,  185.3,  p.  380. 

SaUIO  SPMn-ARlLIS. 

Pr.  Aca<l.  Nat.  Sci.  Pliila.,  viii,  1856,  p.  218;  P. 
R.  R.  Surv.,  X,  1859,  p.  307. 
Salmo  stellatus. 

P.  R.  R.  Surv.,  V..1.  X,  1H59,  p.  316. 

SaRQUH  OVI8. 

Mfx.  Bound.  Surv.,  il,  1H58,  p.  11. 

SAURUS  LbciOCBPS. 

P.  R.  R.  Sun-.,  vol.  X,  1859,  i>.  328. 

SAURUS  MEXICANrs. 

Mex.  Bound.  Snrv..  vol.  ii,  1858,  p.  75. 

SCAPHIRHY.VCHU8. 

P.  R.  R.  Surv..  vol.  X,  1859.  p.  3.'>7. 
SCAPHrRHY5CHU8  PLATIRHVNCHUS. 

P.  R.  R.  Surv..  vol.  X.  1859.  p.  357. 

8COI.EC080MA. 

P.  R.  R.  Sun-.,  vol.  X,  1859,  i>.  384. 

SOOLECXMOMA  BOREALIS. 

P.  R.  R.  Surv..  vol.  x,  18.'>9.  p.  384. 

SCOLKCOOOMA  f-OXCOU)!*. 

P.  R.  R.  Surv.,  vol.  x,  1859,  p.  384. 
SOOLBCOflOMA  U.VICOIX>R. 

P.  R.  R.  Surv.,  vol.  x,  1859,  p.  384. 

SCOMBER  DIEOO. 

P.  R.  R.  Surv.,  vol.  x.  1859,  p.  105. 

SOORPiCNA. 

P.  R.  R.  Snrv.,  vol.  x,  1859,  p.  76. 

.SCORPAtXA  OLTTATA. 

Pr.  Aca<l.  Nat.  Sci.  Phila.,  vii,  1854,  p.  14.'.:  P. 
R.  R.  Surv.,  vol.  x.  1859,   p.  77.  pi.  xvii. 
flga.  1-4. 
SCORPAXICHTIIVS. 

Pr.  Acatl.  Nat.  Sci.  Phila.,  vii,  1854.  p.  131 :  P. 
R.  R.  Surv.,  vol.  x,  1859,  p.  63. 
SCORPiB!«CHTHY8  LATKRAIJH. 

Pr.  Acail.  Nat.  Sc^i.  Pliilu.,  vii,  1854,  p.  14."i. 

SOOSPJDtlCHTHYS  MARMORATU8. 

Pr.  Acad.  Nat.  Sci.  Phila.,  vii.  1854,  pp.  131  ami 
146,  aod  vill,  1856,  p.  133;  P.  R.  R.  Son., 
TOL  z,  1860,  p.  64,  pi.  xvi,  flg.  1. 


Sebasteh. 

p.  R.  R.  Surv.,  vol.  x,  18.'»9,  p.  78. 

SEBASTE8  AURICULATUB. 

Pr.  Aca4l.  Nat.  Sci.  Phila.,  vii.  1854,  pp.  131 
and  146:  P.  R.  R.  Sun.,  vol.  x,  1859,  p.  80. 

SEB.\8TE8  FAJW'IATI'8.  ^ 

IV.  Aca4l.  Nut.  Sci.  Phila.;  vii,  1854,  p.  146:  P. 
R.  R.  Surv.,  vol.  x,  1859,  p.  79,  pi.  xxii. 
Sebastes  melanoph. 

Pr.  Acad.  Nat.  Sci.  Phila.,  viii,  1856,  p.  135; 
P.  K.  R.  Surv.,  vol.  x,  1859,  i».  81. 

:    SEBA8TES  PAUCISPINI8. 

P.  n.  R.  Surv.,  vt»l.  X.  1859,  p.  83. 
I    SEBASTES  R08ACEU8. 

Pr.  Acad.  Nat.  Sci.  Phila.,  vii,  1854,  p.  146;  P. 
R.  R.  Sun-.,  vol.  X,  1859,  p.  78,  jd.  xxi. 

SEMOTILL'8. 

Pr.  Acad.  Nal.  Sci.  Phila.,  viii,  1856,  p.  203;  P. 
R.  R.  Surv.,  vol.  x,  1859,  p.  283. 
I  Semotilus  athomaculatus. 
I  Pr.  Acad.  Nat.  Sci.  PhiU.,  viii.  1856,  p.  204; 

j  V.  R.  R.  Sun-.,  vol.  x,  1859.  p.  283. 

^  Semotilus  cephalus. 

Pr.  Acad.  Nat.  lk'\.  Phila.,  viii,  1856,  p.  203; 
P.  R.  R.  Surv.,  vol.  x,  1859,  p.  28:i. 
Semotilus  dorsalis. 

l»r.  Acjul.  Nat.  Sci.  Phila.,  viii,  1856,  p.  203; 
P.  R.  R.  Sun.,  vol.  X,  1859,  p.  283. 
i  Semotilus  macrocephaluk. 

Pr.  Acad.  Nat.  Sci.  Phila.,  viii.  1856,  p.  204. 
Semotilus  speciosus. 

Pr.  Acail.  Nat.  Sci.  Phila..  viii,  1856,  p.  204; 
P.  R.  R.  Surv..  vol.  x,  1859,  p.  283,  pi.  Ixi, 
figs.  11-15. 
Siboma. 

Pr.  Acad.  Nat.  S<i.  Phila.,  viii,  1856,  p.  208; 
P.  R.  R.  Surv..  vol.  x,  1859,  p.  296. 
Siboma  atraria. 

Pr.  Acad.  Nat.  Sci.  Phila.,  viii,  1856,  p.  208; 
P.  R.  R.  Surv.,  vol.  x,  1859,  p.  '297. 
Siboma  crassicauda. 

Pr.  AciMl.  Nat.  S<i.  Phila..  viii,  1856.  p.  208; 
P.  R.  R.  Sun-.,  vol.  X.  1859.  p.  '296,  pi.  Ixiv, 
figrt.  1-4. 

SpIIYRvKNA. 

1»,  U.  R.  Surv.,  vol.  X,  1H59,  p.  38. 
Sphvk.-kx\  aruentea. 

Pr.  Acad.  Nat.  Sii.  Phila..  vii,  1854.  p.  144;  P. 
R.  U.  Snrv.,  vol.  x,  IS.'.O,  p.  39.  pi.  xiv. 

SPINAX  SUCKLII. 

Pr.  Acml.  Nat.  Sci.  Phila.,  vii,  1854.  p.  196. 

STI/.O^(TKl)I0N. 

P.  R.  R.  Sun-.,  vol.  X,  1859.  p.  31. 

STI/08TKDION  BOREU8. 

P.  R.  R.  Sun-.,  vol.  X,  1859,  p.  31,  pi.  xi,  figs. 

5-8. 

SVNtlNATIlUS. 

P.  U.  K.  .Snrv..  vol.  x,  1859.  p.  344. 

SvNtJN.vrurs  Ahbotl 

P.  R.  R.  Stirv..  vol.  X.  1859,  p.  346. 

SYNONATHUS  ARUNDIXACEU8. 

P.  R.  R.  Surv.,  V(d.  x,  1859,  p.  346. 

SYN(JNATHU8  brevirostris. 

Pr.  Acad.  Nat.  Sci.  Phila.,  vii.  1854.  p.  15;J;  P. 
R.  R.  Surv.,  vol.  x,  1859,  p.  345. 


"" 

V 

136          m:!.I,KTIN  -11,  KSITEli   STATES  NATIONAL  Ml'HKirM.               H 

rr.Ai-a<1.Kut.ScL»iiIa.,riil,  l«i«,  ]<.  I'JI:  1'. 

Ttuinu  rru-SBu-i.                                          ^H 
Pr.  Ariwl.  N'((.  Snl.  PbiliL.  illi,  MM,  p.  mH 

]t,R-Siirv.,voL.,19M,p.l(«. 

Uci.  Buau.1.  i^arr..  >ol.  it  UiM.  p.  «t^H 

«xlv.flg,.!l-«,                                                  ^H 

It,  A™LN.1.  Sci.  Phil«.,vil.  WM.P.1M,  P. 

TrouKAi-irusu.                                                    ^H 

t, 

R.  K.  Sarv.,  vol.  i,  16»,  p.  H&. 

Pr,  And.  Hat.  Sol,  PhilJi.,  riU.  IHH  p.  S^l 

Tkupoku. 

Mcx.  &D.i(i.1.  SiirT..  toL  U.  !»«.  p.««H 

p.  R.  K.  Snrv..  vol.  I,  IMD,  p.  m. 

t»ii,nE9.s-g.                               ]H 

TwrnaooM. 

Tiooui  lamroiuLi,                                       ^^| 

P.  R.  It.8urT..  Tnl.  i.  IHSO,  p.  XIU. 

Pr.  Aciui.  KM.  Sol,  Phiu.,  Tiu.  lesa.  p.  i^H 

TitrilAODlW  POLITVB. 

Uci.  Uoanil.  8rirv„  vol.  il,  IXM,  p.  M.      ^H 

l'.R.K.S.irv..v..Li,l*51l,p.»«. 

Tbaciiidrbhib.                                                        ^H 

TiiiLKtCHinrs. 

IT.  Iia.1.  S.K.  Xal.  nisi.,  tii,  UM,  p.  S0Si3^| 

P.It.R.8iirv..v<>l.i  \at0.p.Vi6. 

u^td.  t<.K>.  D.iT.  R...  Km.,  ku,  laa.  y.i^l 

Tm-ixKimm  i-ieanuva. 

TuArHriiKiuuB  ruotATt-E.                                      ^^H 

Pr.  Ai-wl.  N«L  avl.  PliU»l..  I,  IMM,  p.:£tS. 

Pr.  B«i.  Sob.  Xtt,  HIM..  III.  IS».  |>.  IM,  !■ 

THALKKBTHYI  STKVE!t91. 

UAm.  Rod.  Holr.  S<^  XW,.  xll,  1M2.  p.  11. 

l-l 

Pr.  Boil.  Boo.  NkC.  HIM,,  lil.  UM.  p.  Ml,  K. 

Timuu-ra. 

M*in,  Bor,  Hdv.  S».  Krt„-xl1,  WSO.  p.  U. 

P.  K.  R.Sury„  vol.  i,  1»M.  p.  ICJfl, 

THAniiDBama  unciMATt's. 

TiABoai. 

It.  tbwl,  Sue.  N'al.  Biol..  Ill,  Iftlt.  p.  «l^ 

Pr.  A«i<l,  S»U  S^i.  PhiU.,  vill,  1§M,  p.  20*; 

Miin.  Soc.  aelv,  Sc.  Sat..  »1l,  WM.  )k 

M«,Bonnd.SurY,fi.lKi«,p,W, 

P.  B-  n  SUTT,,  rol.  X.  W59.  p.  107. 

TiMOOA  ™»mB. 

TuimVHCI  BOOTS. 

Pr.  Afjul.  KmI,  Rt^l.  Phlla.,  *ltt.  leSt,  p.  SM^ 

P.  n.  B.  sorv.  ™i.  I,  is».  p.  iw. 

Mrvt.  imuud.  8i.ry„ai85g,p.«),pL«vli. 

TRAOIirBL'a  snUIKTUPD*. 

Dpill-M. 

p.  a.  K.  Surv,.  vol.  ..  WW,  p.  lOT. 

TlOOKL 

Thiakis. 

i>r.A.wI.Ki>I.8<'I.P1.lla.,vill.  IHSfl.  |i.  L<US.  P. 

P.  K,  R.  SaiY..  rol,  K,  IMd,  p.  MS. 

K,RSi.rv.,i,ltlSB.a», 

TbIAIK  WIIITAi>FUn.>. 

TiaOUA  BI(«1/)K. 

Pr.  Acsd.  Nsl.  Sci,  Pblta.,  rli.  leSl.  p.  19*, 

I-r.  Aiwl,  S«t.Sct,  Pliil«.,vUl,  18M.  p.  BM:  I'. 

K.  R.  Surv.,  ™l.  .,  1859,  p.  MI. 

]t.a&iirv..i.t»IW,p.asl. 

Mm.  B«uii<1.  Surv..  vol.  il.  lIBa,  p.  24. 

Pr.  A™d.  S.t.*i.Pl.iU.,»lii,18M,i..a»;  P. 

GiUi«-  R^.  Eipnl.  &.  Semli-pb..  11,  UCS^  p. 

TiooiuiniueA. 

tillUn'  Rep.  E>p«l..  S.  Heiui«phs  U.  IMS 

Pr.  Ariol.  Ni>t.ScI.Philil..Tlli.  185«.  p.  207;  V. 

a».  pi.  lulr.  flgo.  1-3. 

ll.I{.Snrv„vol,K,18»,p.30a.pl.liil. 

TMCIIoaVCTBIlt-H  MAoun. 

Pr   A01.L  N.L  Sti.  PblU.,  vili.  IgM.  p,  aJT; 

M«.B«unil.8Hrv..Y«l.tl,p.B4.  pi.  »""H. 

Pr.  Bmit.  S.H1.  M.I.  ni.t.,  Iv.  iffii.  p.  n, 

HK..I-i. 

M«m.  Sor.  Hrlr.  &.  >■!..  lU.  WSI.  |l 

TlOOJIA  IUUCI1.W, 

Mi.iH.gr.  orcottoiii..  last  P-  «. 
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PLATE  I  (Page*^). 

Plan  of  Installation  of  Collections. 

Contents  of  cases:— CAse  1,  gold,  minerals  and  ores.  Case  2,  gold,  extraction  and 
application;  iridosmiue.  Case  3,  silver,  minerals  and  ores.  Case  4,  silver,  ores  and 
extraction.  Case  5,  silver,  extraction;  lead  minerals;  silver-lead,  ores.  Case  6, 
silver-lead,  ores  and  smelting.  Case  7,  refining  base  bullion ;  lead,  ores.  Case  8, 
lead,  ores.  Case  9,  pig  and  white  lead,  Lone  Elm;  white  lead,  Dutch.  Case  10, 
copper,  minerals  and  ores,  Lake  Superior  region.  Case  11,  copper,  ores,  Lake  Su- 
perior region.  Case  12,  copper,  ores,  Lake  Superior  region.  Case  13,  copper,  smelt- 
ing. Case  14,  copper,  smelting.  Case  15,  copper,  smelting.  Case  1(),  copper,  smelt- 
ing and  application.  Case  17,  iron,  minerals  and  ores,  Tenth  Census.  Case  18,  iron, 
ores.  Tenth  Census.  Case  19,  iron,  ores.  Tenth  Census.  Case  20,  iron,  ores,  Tenth 
Census.  Case  21,  iron,  ores.  Tenth  Census.  Case  22,  iron,  ores,  Tenth  Census.  Case 
23,  iron,  ores,  Tenth  Census.  Case  24,  iron,  ores.  Tenth  Census.  Case  2.5,  iron, 
ores.  Tenth  Census.  Case  26,  iron,  ores,  Tenth  Census;  manganese,  ores.  Case 
27,  iron,  extraction,  wrought  iron,  and  cementation  steel.  Case  2"^,  iron,  extrac- 
tion, Bessemer  steel.  Case  29,  iron,  extraction,  pig  iron.  Case  30,  iron,  extraction, 
pig  iron.  Case  31,  iron,  application,  P^agersta steel  tests.  Case  32,  iron,  application, 
Fagersta  steel  tests.  Case  Xij  nickel  and  cobalt,  minerals,  ores,  and  application. 
Case  34,  zinc,  minerals  and  ores.  Case  ^iT),  zinc,  preparation  of  blende  and  extrac- 
tion. Case  36,  zinc,  extraction.  Case  37,  tin,  antimony,  chromium,  and  bismuth, 
ninerals  and  ores.  Case  38,  mercury,  minerals  and  ores;  aluminium,  minerals  and 
extraction.  Case  39,  alloys.  Case  40,  alloys  and  tin  plate.  Case  41,  sulphur,  min- 
erals, ores  and  application ;  grinding  and  polishing  materials.  Case  42,  grinding  and 
poliriiing  materials.  Case  43,  asbestos.  Case  44,  phosphates.  Case  45,  clays.  Case 
46,  graphite.  Case  47,  anthracite  coal.  Case  48,  anthracite  coal.  Case  49,  sc>rai- 
anthracite  coal.  Case  50,  semi-bitnminons  coaL  Case  Gl.  bitnmiiioiui  i>oal.  Case 
68y  bitQininoas  coal,  peat.    Case  53,  petroleum.    ^  fc«t>. 

leom*    Cm6  56,  petroleum.    Case  57,  ooal*r 
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Hsdrnvlic  miNixf .— WorbiDf!  liice  of  ilie  North  BloomSvId  IlydniUii:  Hiatng  C 
paii7,  North  HI oom field,  Culilbruia, 

ShOTis  along  the  foregraand  Ibe  aheet  irou  pipe  in  nhich  the  water  is  coucejed  froi 
Ibe  ililch  to  Ihe  dobeIc^,  nt  Ibe  end  of  thie  U  a  pile  of  itones  pincifl  apon  it  t»  keep  ffl 
etvQily,  and  lio.vnad  is  a  intizle  discbnrgiug  a  stream  of  water  H;^iui<l  (lip  wurklug  Ike^  J 
ol' gravel.     At  the  left,  in  llie  backgronutl,  ia  aiiolher  pipe  and  geveml  no/*lea. 

In  the  foreuroaod,  near  the  csntjr,  are  twj  bod-rock  ohaiinels.  one  of  which  is  if 
ase  aod  tbrou^li  which  Ibe  wBt*>r  niaj  be  aeeu  poiiriae. 

The  full  l)»ck:^Diiad  sbowd  the  working  face  o<  ernvel. 

The  Qinn  Htandiag  at  the  Doisle  givm  a  ga-oge  lor  vertical  distances. 

(Cat.  No.  56595,  U.  S.  N.  M.    From  photograph.) 


PLATE  III  (.Page  21 


8ilT( 


nilling. — Eleratioo  of  a  mill  lor  tbe  cbloridiziug-toostiDg  aud  amalgamation  ^ 


At  the  top,  on  tbe  left,  is  the  stock  bonse,  for  the  reception  of  the  ore  from  ibe  n 
immiu) lately  lielow  U  tbe  ll'Hir  for  tlie  rock-breakers  staA  iur  drying  tbe  on.     0\ 
next  floor  below  and  to  tbe  right  are  tbe  stump?;  on  this  floor  a  door  leads  to  the  St«l4 
feldi  rurnace,  the  top  or  which  ma;  be  seen  farther  atoD<;  to  the  rigbl.    Uii  the  a 
floor  of  tbe  mill  a  door  admits  the  roaalifd  ore  to  the  pam;  just  b«low  and  lo 
nre  the  settlers.     On  (he  nei:t  floor  are  the  agitator,  and  the  door  from  thin  Uoor  lea 
to  thu  retort  house.     (Cit.  No.  .'illW,  U.S.N.  M.     Prom  RotbweH'a  "Cost  of  MUl 
.SilTur  Ores  in  Utah  and  Nevada."! 

PLATE  IV  (I'ageSe), 


Silver  milling. — Interior  of  a  pan  mill  on  the  Comstock  Lode,  Slorej  Connl/.  IfcndA- 
A  long  the  right  rons  tbe  track  for  briottlag  iu  the  ore.  prepared,  eitbcr  b;  situpleitAmp- 
ing  or  stamping  and   loostiag  for  milling.     Next  below  is  a  row  of  pans,  in  whli:h  t' 
aujalgamation  is  secured.      Below  again  iaa  row  of  settlers,  in  which  tbe  amalgam  w 
mercnr;  are  aeparated   from  tbe  ore.     On  the  lowest  level  are   tbe  agitators,  io  whl 
A  amall  amount  of  amalgam  and  mercnr;  are  removed.     Just  beyond  the  agttA(an  la  f 
car  loaded  with  the  amalgam. 

(Cat.  No.  61S38,  U.  S.  N.  M.     Prom  phcitograph.) 

PLATE  V  U'agBSO). 


SiUvr  m'7/inj.— Exterior  of  the  Ontario  Mill,  Park  Citj,  rinmmil  Conoly.  Utah. 

Tlie  oie  is  dmwu  by  te;iins  from  the  mine  (0  tbe  mill  aluog  the  toad  In  lh«  mti 
groiiud  at  the  right,  which  deliver  it  to  tbe  stock  house,  covered  by  tbe  upper  gib) 
tbe  iiuiin  building.     Tbe  second  gable  of  the  main  building  coveis  tbe  drying  floorw 
the  ntarnp  (loor.     To  the  right  of  tbe  npprrgalile  of  tbe  main  linlld1ni>,  partly  voi 
III-  smoke,  is  tbe  lop  uf  the  Stetuleldt  liiruace;  below  and  in  front  of  this  are  tl 
cbaTiiiiers,  aad  (artber  bock,  up  the  side  of  the  hill,  Is  ibc  drafl  atack  tnm  the  t 
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The  lowest  gable  of  the  main  building  covers  the  pan  floor,  and  to  the  left  and  far- 
ther back,  is  the  retort  house.     In  front  of  the  mill  is  a  large  deposit  of  tailings 
(Cat.  No.  51189,  U.  S.  N.  M.     From  photograph.) 

PLATE  VI  1  Page  46). 

SILVER-LEAI>. 

Btue-bullion  smelting. — General  view  of  the  works  of  the  Colorado  Smelting  Company^ 
South  Pueblo,  Colorado,  generally  called  "Colorado  Smelter.'* 

In  the  background,  at  the  left,  are  the  works  of  the  Colorado  Coal  and  Iron  Com- 
pany; next  to  these  are  the  residence  of  the  manager,  general  and  assay  otfices  of  the 
Colorado  Smelter.  In  the  middle  ground,  to  the  left,  is  the  sampling  mill, where  all 
the  ores  are  received,  crushed  if  necassary,  and  sampled  for  assay  and  analysis,  so  as  to 
ascertain  their  character,  the  treatment  necessary,  and  how  to  mix  them  in  the  shift- 
furnace  charge.     From  the  sampling  mill  a  tramway  leads  to  various  parts  ot  the  works. 

Near  the  center  of  the  middle  ground  are  the  roasting  stalls  and  draft  stack;  to  the 
right  are  the  ore  bins  and  reverberatory  roasters,  with  draft  stack.  In  the  middle  of 
the  foreground  is  the  blacksmith  shop;  to  the  right  of  this  is  the  engine  house,  and  to 
the  right  of  this  the  shaft  furnace  house,  containing  four  furnaces,  and  at  the  extreme 
right  is  the  draft  stack  of  the  shaft  furnaces.  In  front  of  the  engine  house  and  shaft 
fomaces  is  the  slag  dump. 

(Cat  No.  51092,  U.  S.  N.  M.     From  photograph.) 

PLATE  Vir  (Page^S^ 

SILVER-LEAD. 

Baae-buVion  smelting. — Yard  and  roastin<;  stalls  of  the  Colorado  Smelter. 

At  the  l*ft  are  a  pile  of  coke  and  a  pile  of  cord  wood.  Diagonally  across  the  picture 
is  the  double  line  of  roasting  stalls,  from  several  of  which  the  tops  are  remove*!,  so  that 
the  roasted  ore  can  be  taken  out ;  in  the  centre  of  the  row  is  the  draft  stack,  anl  be- 
tween the  rows  runs  the  tramway.  In  the  background,  at  the  left,  the  corner  of  trie 
reverberatory  roaster  house  shows;  next  this  is  thestaok  of  the  shaft  furnaces;  to  the  riirht 
of  this  are  the  ore  bins,  and  behind  them  the  shaft  furnace  house;  at  the  extreme  right 
is  the  engine  house.     (Cat.  No.  51094,  U.  S.  N.  M.     From  photograph. ) 

PLATE  VIII  (Page  50). 
SILVER- LEAD. 

Bau-huUion  smelting, — Interior  of  the  shalt  furnjice  house  at  the  tap-hole  level,  Col- 
orac'o  Smelter. 

Sliows  piles  of  base  bullion  as  cast,  slag  baggies,  and  various  other  tools,  the  cntside 
of  the  crucible  of  the  furnace,  the  slag  tap  with  its  water-cooled  plate,  the  iron  coliimns 
at  the  comers  of  the  furnace  supporting  the  walls  above  the  crucible,  and  the  bustle 
pipe,  which  supplies  air  to  the  tuyeres,  surrounding  the  furnace. 

(Cat.  No.  51096,  U  S.  N.  M.     From  photograph.) 

PLATE  IX  (PagefiS). 

LEAD. 

Pig  lead  and  white  lead  sinclUng  combined — General  view  of  the  works  of  the  Lone 
Elm  GamiMiiy,  Joplin,  Jasper  County,  Missouri,  producing  pig  lead  and  white  paint 
^  •atlllng  gitimam  and  oollecting  the  fum&s. 
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At  the  right  are  the  two  bag  honaes  for  llie  collection  or  tatoea  ■  in  froDl  of  Iheae  aT« 
"the  engine  anil  liniler  bousea  ami  iJml't  stucV;  at  ttie  viiil  of  the  cnginp  hoaw  are  the 
cooling  taliea,  ihtonich  nbii^h  the  lint  while  paint  posacB  to  he  cuoled  so  that  it  maj  hv 
collecled  in  woolcu  bugs;  ncur  these  is  the  w«t«r  taut,  sail  beyomi  is  Hie  ImilcIiDt:  con- 
taining tbe  eTag  fyt  (araatien  tor  pnrifyiug  the  funics  I'roui  the  Scotcli  hearth  farnatwl, 
nhicb  Bra  iu  the  huilOlng  in  the  bnckgroand  at  the  led;  nt  the  oitreme  lell  is  a  small 
building  lor  the  storage  of  fuel  and  i)  nick  lime. 

(Cut,  No.  50727,  U,S,N,M.   From  phoiOBTsph.) 

I'[.ATE  X  (Page  94). 


Copper  ore.— Plan  on  pluoe  of  belt  of  tlie  workinip  of  the  Delawftre  Midb,  l^ke  Su- 
perior Copper  Di"trict,  Michigan,  np  to  .Sepleniber.  18!>+. 

The  full  iliagnnnl  lines  represent  the  cross  veinr^  with  solid  fillings.  The  eiiprifarons 
areiisor  cbatesaceroaghljo&tlincil  by  the  broken  lines.  The  shaded  portions  represent 
worked- out  area 4, 

(Cat  No.  51301,  n.  8.  N.  M.     From  iraelng  by  K.  B,  Kitby.  K.  >l.  I 

PLATE  XI  ll'aiije  HO'. 

I  en  ore— Itogen- Held  Mine. 

Shows  Ibe  tiidiDe  palag  down  into  Ibe  raliir,  the  pillars  of  ore  led  to  Hupjiort  tbe 
rool.  and  the  etnply  spaces  left  after  tli«  ire  hii*  hwii  e»trai-te.l, 
[Cnt.  No.  5W;f5,  U.  !S.  N.  M.    From  pbotogmpb.) 


PLATK  XM   iPngeHS). 


Ifi-ou'ilil  iron  imr/'iNfl,- Interior  i.f  Bolmonl  Forge,  Chatenogny  Lake.  New  York. 

The  first  forge  st  the  lelt  is  In  lull  operation;  heiow  tbe  working  plate  can  be  seen  tbe 
cinder  plale,  with  holes  for  dra wing nlT  the  cinder;  to  (he  right,  on  a  shelf,  isapigg^nfor 
dasliiug  water  on  the  lire  when  it  gets  loo  hot;  at  the  lelt  of  tbe  forge  Is  the  air  pipe 
going  into  the  chimney,  and  on  the  right  is  the  curved  pipe  delivering  Ibe  heated  air 
to  the  tuyeres.  Below  the  curved  pipe  of  the  second  forge  h  a  watiT  boi  for  cooling 
bested  tools.  At  the  corner  orthexecoiid  forge  is  a  shovel  for  handling  the  ore;  there  is 
a  bloom  In  this  forge  being  reheated ;  l)cyond  ia  a  pile  of  fine  ore,  wbicb  snpplie*  tbla 
and  the  next  forge.     At  the  right  i-t  a  pile  of  ba-tketa  of  charcoal. 

(Cat,  No.  54633,  IT.  S.  N,  M.     From  photograph. } 


PLATE  XIII  IPnge  14->). 


TI'roN^Af-iron  *tncnin0. — Trip  hammer  rim  by  a  large  water  wheel  in  the  Belmont 
Forge.  Chateangay  Lake.  New  York. 

Used  to  hammer  (shingle^  tlie  loiip  to  blooms  nnd  the  reheated  blooms  to  billets. 
(Cat.  No.  54Cn.  U.  S,  N.  M.    From  photograph. ) 

PLATE  XIV  {Page  14'i. 

nVoi'ffft' iron  KWf^/nr?.  — Shows  a  group  of  the  tools  used  in  operating  tbe  faraace  at 
the  Belmont  Forge,  Chateangay  Lake.  New  York.  Id  the  backgronnd  on  the  left, 
are  .some  Gaisbeil  bloontsi  lo  the  center,  behind  tbe  tools,  is  a  pile  of  baskets  filled 
with  charcoal. 

(Cat.  No.  5463.1,  U.  S.  N.  H.   From  pbotognph. ) 


EXPLANATION   OF   PLATES.  XV 

PLATE  XV  (Page  144). 

IRON. 

Slefl  aineUing. — Bessemer  converter.  A  is  the  body  of  the  converter;  Q  the  blast 
pipe  :  F  the  tuyere  box;  D  the  pinion, and  R  the  rack  by  which  the  converter  is  rotated ; 
S  is  the  hydraalic  cylinder  working  the  rack  R. 

(Cat.  No.  51202,  U.  S.  K.  M.    From  Kohn's  Iron  and  Steel  Manufacture.^ 

PLATE  XVI  (Page  146). 

IRON. 

Stttl  smelting. — Interior  of  Bessemer  steel  house,  showing  converter  A,  casting  crane 
H,  ladle  G,  with  stopper  M  and  mold  K.  L  is  a  hoo<l,  to  direct  sparks  and  tlames 
from  the  converter  up  the  chimney. 

(Cat  No.  51203,  U.  S.  N.  M.   From  Kohn's  Iron  and  Steel  Manufacture. ) 

PLATE  XVII  (Page  152). 

IRON. 

Pig-iron  smelting, — Section  and  plan  of  a  typiciil  blast  furnace. 

A,  air  cylinder,  operating  bell  C,  for  the  introduction  of  the  charge  by  levers  B;  D, 
waste-gas  pipe;  E,  downcomer,  carrying  gas  away  to  be  usel  under  the  boilers  and  in 
the  hot-blast  stoves;  F,  explosion  door;  G,  cleaning  door  ot  downcomer;  H,  gas  mam; 
I,  extra  high  tuyere  (not  used);  K,  bla^t  pipe,  supplying  air  to  the  tuyeres;  L,  water- 
pipe,  supplying  water  to  cool  heated  portions  of  the  crucible;  M,  M,  tuyeres,  through 
which  air  is  blown  into  the  furnace;  N,  N,  cinder  not  hes,  for  drawing  otf  the  cinder. 
The  not^'h  for  drawing  off  the  metal  is  not  shown  but  is  similar  to  the  cinder  notch, 
but  lower  down  the  furnace,  in  front;  O,  O,  columns  supporting  mantel.  This  furnace 
is  74  feet  by  19  feet,  has  an  iron  mantel  supported  on  columns,  and  is  lined  with  fire 
brick. 

(Cat  No.  51004,  U.  a  N.  M.     From  Fackenthal's  Durham  Blast  Furnace.) 

PLATE  XVIII  (Page  152). 

IRON. 

Fiff'trrm  mneUing. — Stock  floor  of  a  charcoal  blast  furnace. 

Shows  on  the  right  fine-ore  bin,  next  coarse-ore  bin.  In  front  of  the  coarse-ore  bin  is  a 
buggy,  in  which  ore  is  weighed,  hoisted  to  the  top  of  the  furnace,  rolled  over  the  throat, 
and  emptied  by  lowering  the  bottom  of  the  buggy.  Beyond  the  ore  bin  U  the  charcoal 
bin  and  a  baggy  for  charging  the  charcoal,  which  is  emptied  bv  tipping  it  over  the 
throat  of  the  furnace  onto  the  hell.  At  the  left  is  a  scale  for  weighing  the  charge. 
Over  the  ore  bin  is  a  rock  breaker. 

(Cat  No.  54630,  U.  8.  N.  M.     From  photograph. ) 

PLATE  XIX  (Page  154). 
iitox. 

Pig-iron  f*nieUing,^C\it\a%'hoxiSQ  floor  of  charcoal  blast  furnace,  showing  beds  of 
QM>ltenca8t-iron  that  has  just  been  tapped  from  the  furnace,  and  cast  into  pigs.  The 
Up  bole  of  famaoe  is  obscured  by  the  glare  of  the  hot  iron. 

(Cat  No.  54633,  U.  8.  N.  M.    From  photograph.) 
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1 


ifjr-iV'.it  mmWiv- — Topof  coke  bloat  luroace,  showing thront  nf  l\iniiiru  wjtl)cbari;e  uf 
'  cok«  reatiDg  on  tbo  b«lL 

(Cat.  No.  54637,  D.  S.  N.  M.     From  pboto^rupii.  J 


PLATE  XXI  (V»g» 


^- 


Pig-inm  tm^tittg. — Fire-brick  aioves  for  heatiiiit  tliti  blsMtof  air  twrore  it  goea  IdIoUm- 
rnmace. 

(Cat.  No.  fi464I,  V.  S.  N.  M.     From  pbatogniph.) 

PLATIC  XXtl  (Poga  IS«]. 
iBos. 

Piq-iron mating- — 0«nerftl  view  ol'  Lonpliilp  furndcc,  I.iiogdata,  Allegbaaj  ('onn^ 
Vintioia. 

At  the  right  is  a  pile  of  crushed  limesloao,  aq'I  obnTc  in  itu  clevateil  tramway  £g 
bringing  ia  gnppliea  of  on,  luel,  and  fiuxes.  Hfiyaail  tile  tramwit;  ie  n  car  being  eU 
vated  to  the  top  of  the  famace,  ctmtaiain;}  fuiir  bu^iei  of  lunLerial  to  be  chnri^d  itA 
the  faraace.  The  faniaca  in  batit  of  bricic,  eiuiirolel  by  b-inda  of  troo.  Behind  tl 
fnraaoe  is  the  casting  boose. 

(Cat.  No.  50718,  U.  S.  N.  M.     From  Photograph. ) 

PLATF.  XXIII  (Page  184). 


Slhllrr  smelling. — Helgian  fntii.iees  of  the  Passaic  Zinc  Company,  Jerse.v  Cily,  Xew 
Jersey. 

Show*  the  fornace  in  full  blast,  the  lower  rows  of  cundcasers  have  the  prolougs  at- 
tacbei).  while  thf  npper  two  ronshave  uot,  Whit«  oxide  of  zinc  is  being  Jormeit  from 
imperfect  condensation  at  .several  of  the  iraadenwrs. 

(Cat.  No.  5462«.  U.  S.  X.  M.     From  photoftraph. ) 


I'LATE  XXIV  (rageieiil- 


Oxi'Ic  iineHimj. — Oxide   furnaces  of  the   I'.isaaic  Ziuc  Company,  Jersey  City,   Xew 
Jersey,  iu  full  blast. 

The  middle  row  ol  doors  is  lor  the  iolrodnction  of  the  charge;  the  npper  row  is  liir 
admitting  air  to  oxiiliite  the  voliitilixed  zinc,  and  to  cool  ihe  products  of  combiistioui 
the  lower  doori  are  for  wtthilrawiug  asbea  and  refuse  that  fnll  throngb  the  gratr.  The 
»imall  pipes  at  the  side  of  each  fnroace  supply  air  to  the  Riruaces  nnder  pnoaDie 
lb1a-^t|.  The  large  pipes  leoiling  from  the  tipsoflhe  fnniacesare  to  conrcy  tbaoxide 
ofzincuMpeDded  in  the  products  of  conihnstion  aodair  to  the  bacs.  wha'^ 
out.  In  the  front  of  each  funutce  Is  a  •>"- 
Into  the  roinace. 

(CatNo-oUtfJ.  U.  iiN.  M 


I 


EXPLANATION   OF  PLATES.  XVII 

PLATE  XXV  (Page  190). 

MBRCUBY. 

Jtfifreiiry  nujiiii^. — Labor  or  working  space  on  1,500-root  level,  Randol  shaft,  of  the 
New  Almaden quicksilver  mines,  New  Almaden,  Santa  Clara  County,  California. 

At  the  top,  OD  the  left,  is  a  carpenter  fitting  timber;  below  him  is  a  pile  of  broken  ore. 
In  the  center  background  are.  two  men  drilling  a  hole  for  a  blast.  Facing  them  is  the 
•olid  ore.     At  the  right  timbers  to  support  the  roof  may  he  seen. 

(Cat  No.  51659,  U.  S.  N.  M.    From  a  photograph  taken  by  ma.tpiesinm  light.) 

PLATE  XXVI  (Page  190). 

MEBCUEY. 

Mereury  mining. — Baena  Vista  shaft  and  Randol  planilla.  New  Almaden  mines, 
Santa  Clara  County,  California, 

At  the  left  is  the  shaft  honse,  and  diagonally  across  the  picture  is  the  planilla  where 
the  ores  are  assorted  and  dressed  for  smelting. 

(Cat.  No.  51661,  U.  S.  N.  M.    From  photograph.) 

PLATE  XXVII  (Page  192). 

MERC  CRY. 

Mercwry  smelting. — General  view  of  the  redaction  works  of  the  New  Almaden  qnick- 
silver  mines.  New  Almaden,  Santa  Clara  Connty,  California. 

At  the  left,  in  the  background,  are  fnmaces  Nos.  1  and  2;  in  front  of  these  is  the 
track  for  bringing  in  the  ore,  and  in  front  of  these  are  the  ore  houses.  In  the  mid- 
dle backgronnd  are  several  furnaces  with  their  elaborate  condensing  apparatUH.  The 
sioi^le-slope  roof,  on  the  right,  covers  the  ore  bins.  Ou  the  extreme  right  is  a  large  flue 
mnoiog  up  the  side  of  the  hill  to  the  chimney.  In  the  middle  foreground  is  the  works 
office,  connected  with  it  are  stnrehonses  and  sheds. 

( Cat.  No.  51 660,  U.  S.  N.  M.    From  photograph. ) 

PLATE  XXVIII  (Page  192).     • 

MERCURY. 

Mercury  imdting, — Reducing fumanoe  No.  1,  at  New  Almaden  mines,  New  Almaden, 
HaDta  Clara  County,  California. 

At  the  right  of  the  building  is  the  elevator  which  takes  the  ores  to  a  floor  above 
the  (urnace,  where  they  are  distributed  by  cars  running  on  trackn.  The  scjuare  hrick 
furnace  is  near  the  center  of  the  building.  The  heating  arrangements  are  obscnnul  bv 
the  load  of  wood. 

(Cat  No.  51662,  U.  S.  N.  M.     From  photograph. ) 

PLATE  XXIX  (Page  226). 

COAL. 

(^  kwiwr.— >Tb6  breaker  at  the  Ellangowan  colliery,   Shenandoah.  Schuylkill 
"Ivtnia.     The  loaded  cars  enter  ou  the  left,  and  the  coal,  after  breaking, 
Nid  Is  run  into  the  cars  below. 
&  N.  M.    From  photograph.) 
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^ 


Slalt  pkkinj. — Boyd  and  disable<l  men   aC   the   Ellangowan   colliery,  Sfaeoanilouh, 
Schnylkill  Connty.  PeuaHylvaai^k,  eagjged  in  picking  piui-ea  of  sluto  aod  liouy  cual 

the  broken  maturial  as  it  descends  the  cbutea  rcooi  [he  breakei  to  tbe  po<.-ket~. 
^C»l  No.  50018,  V.  S-  H.  M.     From  photograph.  1 

PLATE  XXXI  (Page  222). 


aking.  —Breaker  at  Ivohiaoor  collier;.  Shenandoab,  Schuyildll  Ooonty,  Pvtia- 
^rlnuiia.     Tbe  cool  anil  dirt  planes  are  abvwii. 
(Cat.  No.  S9016.  U.  S.  N.  M.    From  pbotograpb. ) 


PLATE  XXXII  (Page  238). 


A  mult  trip. — A  train  of  mine  irugoos,  banled  by  a  male,  on  Ita  ynj  ttoat  tha  n 
of  the  drill  to  tbe  chnt«8. 
(C»U  No,  59106,  U.  R.  K.  M.     From  pbotograph. ) 


FI^T£  XXIUU  (Pac*  330). 


fifrMj)  ef  Mfno^ — A  gronp  of  mlnera  io  UwJr  wftrkiag  coatomta,  Jn*I  laatiag  lb» 
moDtb  of  the  drift  on  their  iray  honie. 
(Cat.  No.  69105,  U.  8.  N.  M.     From  photograph.) 


PLATE  XXXIV  (Page  2; 


Ooal  plane, — A  loaded  car  descending,  and  an  empty  one  asceoding  tbesideof  the 
monntaio.  The  coal  ia  being  transported  to  market.  Theempty  car  is  drawn  away  at 
tbe  foot  of  the  plane  by  a  mnle.  ^ 

(Cat.  No.  69104,  D.  S.  N.  M.    From  pbotograpb.) 


DESCRIPTIVE  CATALOGUE  OF  COLLECTinNS  IN  ECONOMIC   GEOLOGY 
AND  METALLURGY  IN  THE  U.  S.  NATIONAL  MUSEUM. 


By  Frkdeuic  P.  Dewey. 


INTRODUCTION. 

The  systematic  collections  in  economic  geology  and  metallurgy  are 
designed  to  show  the  actual  occurrence  of  each  metal  and  the  [)ro- 
cesses  used  in  their  extraction  ;  to  these  are  added  iUustrations  of  the 
occunences  of  non-metallic  ores  and  their  utilization,  Tlie  systematic 
collections  should  be  carefully  distinguished  from  the  geographical 
collection. 

The  collections  start  in  the  case  of  each  metal  by  showing  the  series 
of  minerals  in  which  the  metal  forms  an  important  constituent.  The 
8i)ecimens  are  selected  to  show  each  mineral  in  its  best  perfection  in 
order  that  it  may  be  seen  just  how  the  metals  occur  in  the  ores. 

The  next  step  is  a  series  of  ores  selected  to  show  the  actually  occur- 
ring material  that  is  mined,  together  with  the  associates  of  the  ore.  In 
the  case  of  the  base  metals  there  may  not  be  much  ditterence  between 
the  ore  specimens  and  the  mineral  specimens,  except  the  greater  purity 
and  perfection  of  the  latter,  and  that  an  ore  may  contain  several  min- 
erals of  the  same  or  even  different  metals,  especially  alternation  prod- 
acts,  which  do  not  have  a  definite  composition. 

In  the  case  of  the  precious  metals,  however,  there  may  be  a  wide 
difference  between  the  two,  depending  upon  the  manner  of  occurrence 
of  the  valuable  portion  of  the  ore.  In  the  case  of  silver,  one  part  dis- 
tributed through  a  thousand  parts  of  foreign  material  may  constitute 
a  paying  ore;  if,  now,  this  one  part  be  distributed  through  the  remainder 
more  or  less  evenly,  it  will  not  be  possible  to  detect  any  silver  mineral 
in  the  ore.  If,  however,  the  silver  should  be  concentrated  into  separate 
portions  through  the  mass,  it  might  be  possible  to  pick  out  distinct- 
ively silver  minerals. 

The  same  observations  apply  to  gold,  but  in  a  much  greater  degree 
since  gold  is  so  much  more  valuable,  and  in  some  cases  can  be  extracted 
at  much  less  expense  than  silver.  This  is  esi)ecially  the  case  with  the  hy- 
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diiiulic  gravels  of  Oaliroruia,  wliore,  in  some  iDstauoes,  an  arerage  vali 
of  'i  or  G  ceuts  worth  of  gold  iti  a  toti  of  tlie  gravel  lias  ,vieUled  »  profll 

The  gaugae  or  raaterial  carrying  the  valuablo  mineral  varies  greatly 
and  exerciaeH  iiinch  inflaeuce  uiKiii  the  iiroReasefl  to  be  followed  in  the 
extraction  of  the  metal. 

In  many  cases  an  oru  eontains  more  than  one  valnable  metal,  and 
frequently  long  and  costly  operations  are  required  to  separate  the  dif- 
ferent metals,  while  iu  the  other  cases  their  depuration  is  quite  easy 
In  some  cases  a  useful  alloy  can  lie  smelted  directly  from  ores  oontai: 
iiig  more  than  oue  metal. 

After  the  ore  is  mined  it  is  frequentLy  subjected  to  some  kind  of 
concentrating  process  in  preparation  for  smelting.  Tliese  proce«s€«  vary 
from  simple  sorting  by  hand,  whereby  much  worthless  material  is  re- 
moved, to  very  elaborate-treatment  by  mat',liiuery,  whereby  the  valuable 
portion  of  the  ore  is  concentrated  to  a  smaller  rolomeaml  weight,  gen- 
erally with  a  loss  of  some  of  the  valuable  constituents,  and  the  wa«te 
material  is  rejected.  In  some  cases  ore  of  different  metals  owurring 
together  are  sepanvt«d  from  each  other,  (llnstrations  of  these  proueiHses 
form  the  next  step  in  the  series,  and  consist  of  the  ore  as  mined  and 
the  product  of  each  step  in  the  dressing  operations,  including  Ixtth  the 
valuable  and  the  waste  products. 

The  final  step  of  the  series  represents  the  processes  of  extracting  the 
metitls  from  their  ores  and  converting  them  into  useful  forms.  These 
collections  include  the  ores,  the  fuels,  the  duxes,  and  all  other  materials 
entering  into  the  operation,  and  the  products.-  wiiste  products,  and  by- 
prodoots.  To  these  in  many  cases  are  added  various  accessories,  such 
as  materials  of  constru';tion  atid  tools.  Where  there  are  difler^ut 
stages  in  the  operation  each  stage  is  fully  representeil.  To  oom|d< 
this  step  a  few  illustrations  of  the  applit'-ntion  of  metals  are  «hoi 
Several  of  these  show  metal  working  nither  than  metnl  producing. 

The  iionmetallic  ores  are  treated   in  the  same  general  way  as 
metallic  ores. 

The  basis  of  these  collections  was  exhibited  at  the  New  Orli 
Exposition,  but  they  have  becu  much  eidargei]  and  improved  m\ 
then.  The  collections  described  are  but  a  beginuingof  the  subject, 
while  generally  complete  iu  thenssolves  will  require  many  additioos 
even  approach  a  full  illustration  of  the  subject. 

The  collections  are  installetl  in  the  west  half  of  t)ie  sonthweat  com 
of  the  Museum.  The  accompanying  diagram  (pl.  i)  shows  the 
raiigement  and  method  of  tnstAllation.  Nnmbeis  1  and  'J  an>  low  tiat 
cases,  the  rest  are  upright  oases,  and  tin-  numbers  refer  to  a  singi' 
panel  or  pair  of  doors.  To  examine  the  collection  sj'stematically  one 
shouM  follow  tlie  (lotted  lines. 
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<r4)I.D   MlNKUALS. 


Compoaitioii :  An.  Gold,  ronlaiiiiiig  silver  in  varvinjir  proiiortioiis, 
and  Bometiiues iilflo  traces  orcoi>per,  bismntli,  itHlliwiiiiiii,  iiiiil  rhoiUiim. 

It  orystallizeti  in  tbe  JHometriK  fiysteiti,  ('^iitiuiHlly  in  (tvtnliedroiiti  and 
dodecahedrons.  Complex  and  diotorted  <;r.vstal«  ai-e  t;ominoii,  tbe  latMr 
In  reticatatei]  and  arborescent  Khat>e8.  Ita  moat  isoinmuii  ocuurreniw  is 
in  crystals  and  crystaUine  aggregates,  massive  (uon-iTystalHiie),  in  fine 
and  coarse  sand,  scales  or  flattened  {grains,  lliiii  plates  of  considerable 
»ise,  and  in  large  masses,  tlie  largeKt  ever  I'ound  beingtbe"  Welcome" 
Dtt^gvt,  weighing  2,218  ounces,  found  at  Ilallarat.  Victonii,  Aiisti-nlia. 

It  varies  in  banliiess  from  X5  to  3,  and  when  pure  it«  siiecitic  gravity 
la  19.30,  bnt  impurities  may  raise  it  to  ID.li  or  lower  it  to  15.0.  ^hen 
pare  its  color  i«  bright  golden  yellow,  but  tlie  presence  of  silver  light- 
ens tbe  color  very  much.  It  has  a  full  inetalliu  luster  and  is  very  duc- 
tile aud  malleable. 

Almost  all  the  gold  priNluced  is  found  in  the  metallir;  state,  and  it  haa 
lliree  jtrominent  modes  of  occurrence ;  First,  placer  gold,  in  watar-worn 
aaoda  and  masses  from  the  beds  of  streams,  either  ancient  or  modern, 
and  ou  the  sea  shore;  Beooud,([niirtx  gold,  crystals,  and  both  crystalline 
arborescent  aud  uou-uryBtatliue  mat^sea,  imbedded  in  (juartz  or  in  cavi- 
ties in  quartz;  third,  sulphurct  gold,  genendly  invisibly  disseminated 
tbrough  vnriunssnlphurets,  esi)ecially  pyrite  aud  uh  a  I  copy  rite,  and  ocoa- 
siurinlly  mispickel,  The  two  latter  modes  of  occurrence  are  generally 
luwociaifd  and  graduate  into  each  other,  no  large  masses  of  quartz  be- 
ing wilhout  sulphides  aud  no  large  masses  of  sulphides  being  without 
Ouurtz.  A  small  amuont  of  gold  is  also  found  imbedded  iu  otber 
niaterials,  csiieciuUy  slate. 

PLArKK   (lOLD. 

Ten  ^leciineos  ha%-e  been  selected  to  illustrate  tbe  most  common  oc- 
carreoce  of  |itacer  gold,  beginning  with  a  well -crystallized  specimen 
that  has  been  but  bttle  water-woiu,  aud  following  through  various 
mtMgeB,  np  to  a  siugle  large  nugget,  weighing  an  ounce,  which  has  been 
mncb  water-worn.    Nu.  11  is  a  sack  used  tn  carry  gold  dost. 

|1>  CrTBUlltzod,  •hnwlD|;«B[i!Ci«lly  ttie  liranching  funiini-r  cr.voMllinalian.  Jnue. 
ItrrX^      f5rr*u<...M  .lL,tf ill, Cedarlwrg,  El Horwlo  Coiinty . Calllotuia.     (5S7™.1 

<'2i    ''  ;   ,  fr<mi  ■2'<-«unce  tuiuia.  «1iu«iiix  cryntaln.    .Soplambdr,  1K9.  j 

Mltl'^:  I  'iiilch.  Dear  Lodge  Cuantjr,  HonUun.     (&M79. 1 

|3>  '  uiil un.l  lung-tADi  wuhlUK,    October.  ISnO.     McyetK cUim,    I 

I  |.*a'<[ia4uBg.    8epUml>eT,  I><})l.     Btugbiim  Cuiiuii,  t'tjih.     t36ia^)  ] 


I 


\ 
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(&)  Coarse   tiake,  froui   liyiliaiilio  woitiiiigs,     Ouloboi',  IdGtf.     Wualjiugtou  cUluj 
Bntte  Couuly,  Cftliroruia.    (ijTiJTa.) 

(6)  Dast.  First  disoi>very  in  Ciklifuruia.  from  litil  rucn  SOD  yarila  bnluw  tbo  mid 
palmed  bj  J.  W.  MarshBll  ua  I.hi'  uvening  or  tlie  l!>tb  and  20Lb  of  Jhuustt,  181 
Maraba11*0  claim,  Suttor'a  milt.  Coluriia,  m  Durad<i  Cnntity,  CBUforma.     (5518U.) 

(7)  Spire  ep\A,  bigb  grade,  fruia  Iiyilruulir.  waabini|it  in  anuieot  river  lied, 
ber,  1855.     Blue  Gravd  lead,  Sworlzville,  Califomiii.     (Xai77.) 

(8)  Nugget,  .obtained  by   paii-washiax.     October,  ISlil).     Footbilla,  Jnckwinvlld 
uear  braiiub  of  Rogue  River,  Oregou.    (55466, ) 

(9)  Nuggeta.     Novmuber,  18S5.     Williams'  daiiu,  Bui«ti  KiwId,  Plaourvillv,  Idi 
(55464.) 

(lU)  Nugget  from  tliu  first  diacuvery   uluiiu,     Weigbt,   I  ounce.    October,    181 
LoouCruek,  Bo is^  County,  Idubo.     (r>r>4liT.) 
(11)  Ootd-dust  sack.     Mode  of  buckskin  and  used  for  holdiuggoltldual.     (JOu^Sjfl 

qttAKTi  GOLD. 

To  illustrate  qtiartz  gold   fil'teen   siieciuieiis  htv  sIiowd,  begiimiug  I 
with  urystallized  gold  in  a  cavity  iu  quartz,  and  following  through  v&ii- 
oasstagesolerystalliKatiDii  of  the  gold  auddecomiiositioti  of  the  matrix  | 
to  a  uatural  alloy  of  gold  and  silver  in  wholly  decooipoaed  material. 


:,  with  u  little  pjrite,    FtuuiOB  £u- 


Brener  Gobi  Hiue,  C'besl«ifield 

),  Hiobardsv-ille^Col- J 


(1)  Free  gold,  cry ittiil lined  in  a  cavity 
reka  Miuu,  PIuiua»  County,  California.    (ir<04i^.) 

(2)  Free  gold,  i^ryiilalllzed  oa  ferruginous  quartz 
County,  Soulb  Caorlina.     (55546.) 

(3)  Free  gold,  crystallised  iu  furru^fiuoiis  <juarti(,     Lore's 
peper  County,  Virginia.    (309^,) 

(4)  Free  gold,  orystnlliised  in  tiniirtz.     Ellin  Umo,  Uniou  County,  Georgia.     (olIM^l3 

(5)  Free  gold,  in  ijuartE  ainlned  by  d«coni]ioBltion  prodncla.  Wliytbttoh  Uol 
Mine,  Owyhee  Park  district,  Lewis  and  Clarko  Coniitv,  Moulunn.     11IL4U.) 

(6)  Free  gold,  in  (jnartz.    Nareoocbee  Mine,  Wbitn  Conuly,  Ooorgi;*,    (S199.) 
(T)  Free  gold,  in  quartz  stained  with  iron-  Va1|iuralsii  Mine,  Auiudor  County,  C 

fornia.    (I4<J75.) 

(8)  Free  gold,  in  quartit.    Nurinau  Miue.Aiuador  Couuty.Cslifortiiu.    (UlMj.) 

(9)  Free  gold,  in  quart/,  tb«  wbite  and  part'  quartz  uarryiug  tbe  gold  ngpcorid 
like  a  vein  iu  nii  impure  ferrugiuous  quartz,  Kepublic  Mine,  BLveuB  Onlcfa  diatriM 
Uadison  County,  Montana.    iWt^i.) 

(10)  Fret- gold,  Queiy  disHeuiiual<!il  tbraiigb  quart,/.  GauibriuusMine,  Buia4Cou 
Idaho.     (14;7I).) 

(11)  Free  gold,  iu  fetingiuoUH  iinartXi  The  gold  iu  tbin  flahea  isiioitearuttlTdll 
tribnted  tbrongb  the  •luaru.  Keunet  Exteuaion  Miue,  MadittouRangvDistriot,  Mmi' 
sou  Co.,  Uoiitaun.    (1I(M.) 

{Vi)  Free  gold.  In  quartz  containing  Niil|iburete  tbnt  bavu  been  vury  niiieh  dam 
puBMl.  Wliytlatcb  Union  Mine,  Uwyiiee  I'nrk  district,  l.nnis  and  Clarke  COOB 
Montana.     (tO^J-JLi 

(13)  Ytvk  gold,  in  Ibfi  forrugiuoim  jwblilKS  of  a  i^onglnmentB.  Lou*  Star  XM 
Novadn  SpringB,  Nevada  County,  CalilViniia.     (l4IKt.'>.) 

(14)  Free  gold,  iu  quurtt  aud  also  lu  gi«lf-ua.     No.  G  Miui<,  Cberokei]>  CouulJ,  1 
CaroliUB.     (52UD. 

(15)  Gold,  alloyed  wltb  enusiderable  silver  in  dficamposud  mnlerlkl :  from  UOfi{ 
deep.    Silver  Hill  Mine,  (.'omstiH^k  I^le.  Storr.<y  LVunty.  NVvuila.     (t'i2-J<>.) 


-I'll  t;  HI 


Two  .ipL'cimeiiN  of  ciyetallized  pyriU' 
oorreDuc  of  Bulpliurut  gold,    Since  tli< 


>  ItttistmKi  UieQ 
h    Mitis(Uh>  tU«» 


cou.ienTinMi*  w  bcowomio  ORrttfrny  and  mktai.i.i'boy. 

u  DoUiiug  ti>  iniliuiitt^  Mie  prosenco  nf  gold  in  tUesE'  specimens.  Fnrther 
itliuttratioHMtirtliixocciirrencewill  be  foniitl  in  the  ore  aeries.  Aurifer- 
ous AulphnrutM  coiiHist  of  a,  iiiort)  or  1es»  iiitimnte  mixture  of  the  sulphide 
nf  iron  (pyrite)  and  the  donWe  siilidtide  of  iron  and  popper  (clialcopyr- 
ite).  Both  nf  tliene  8ulpliide»  m'i>  frequently  supjiosfd  to  Iw  free  ^M, 
and  pyrite  \»  cominouly  known  h»  "  fool's  ^old." 

(I)  Anrif«roiia  pjTile,  cryatnUiittMl  in  iiiiartx.  KeAtiag  loitc,  Cwlar  Plains  mining 
dtotriet,  KentinKviUo,  Ji^fferiiiiu  County,  MniilauA.     <o483. ) 

(Hi  AnriferATU  pj-rlte,  cryslnlliKeil  in  ijnnrtz.  RnteiiMIne,  NVvmla  DiRtriol,  Uilpin 
Coontr,  Cfllnnuln.     (lOXiO.) 

AntirsBui  H  SLATK. 

A  Bingli^  illnfltrfttinn  nf  the  r>courreuce  of  free  gold  in  slate  is  sliowu. 
(1)  F«*  (jniil  aiiit  iijritK  in  itntH,  witli  n  lil.tifi  <|n»rl2,     Oiistin  Mine,  Lawrenoe 
Cmnty,  Dtikura.     (SOirit.) 

SYH'ANrrE.      I(;rAI'H!C   TELLUHII'M.) 

Composition  (An.  Ag.),  Te^.  TeltiiridG  of  gold  and  silver,  containing 
eo\il  26  to  30  per  cent.,  silver  7.5  to  15  per  cent.,  aud  tellurium  45  to 
BO  i»er  cent.!  frequently  antimony  replaces  the  tellnrium  and  lead  the 
silver. 

Ir  erj'Mtallizi«n  in  tlie  monoclinic  sysCeui  in  complicated  crystals  :  also 
occuni  niassive.  It  varies  in  Uanlness  from  1.5  to  2,  and  in  epecific 
gravity  from  7  9  to  S,3,  has  a  steel-gray  color  and  a  metallic  luster. 

A  Romewhat  rnre  mineral,  although  it  has  been  found  in  large 
ntnouuU  Tu  a  few  Colorado  mines.  A  single  illustration  of  telUmdeof 
gold  i«  shown  here  :  others  will  be  found  in  the  ore  series. 

(I)  WUh  pfdw,  ill  i\aan-/.,     Arunrionn  Mine.  Snnsliinp  district,  Hotililer  Connty, 


(iOLI)  ORKB. 

For  the  purpose  of  extracting  the  metal  the  ores  of  gold  may  be 
•Itvidctl  iutfi  placer,  including  h.tdriinlic,  quartzoae,  snlphnret,  tella- 
ride,  iind  fn8inn  ores. 

I'LACKR    GOLD. 

Placer  gold  ore  consists  of  the  ordinary  sands  and  gravels  of  rivers 
carrying  free  gold,  and  Kometinies  nurlferoiiA  sulphui'ots,  which  have 
bfwn  deiNiBited  in  the  channel  of  the  streams.  Many  of  these  beds 
ftte  very  old,  and  it  in  long  since  water  flowed  over  them.  Some  are  ' 
omrlaid  liy  recent  lava  Hows.  Where  these  ores  occur  in  vast  depos- 
\U  Ihry  »n^  called  hydraulic  ores,  from  the  methotls  aseil  in  extractiug 
(bv  gold.  I'lacer  ores  aUo  occur  on  the  sciishon'.  The  gold  is  scat- 
tered very  irregularly  tbrongli  the  sand,  being  found  in  largest  amonnta 
wfapre  eddies  in  the  streams  favored  its  deposition. 

Tlir  t:old  ix  Miparntol  from  the  sand  hy  washing,  which  cousiHta  in 
kvet>init  thi)  miiteri»1  agitated  in  wat^er,  in  a  suitable  apparatus,  no  that 
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tLe  lighter  maUsrial  wilt  fluat  away  leading  Ibo  gold  and  tieavrer  n 
eraU  bebiud.    Mercury  is  often  used  to  cutcli  and  bold  tbc  gold, 
gets  of  gold  of  eonsideralile  size  are  picked  l>.v  band  from  ibeore,  a 
oecasionally  very  large  masses  are  found. 

Tbe  simplest  of  all  washing  tools  is  tbe  pan  or  batea,  in  n-hicfa  t 
ore  is  broken  up  in  suucessire  portions  of  water,  tlie  lai^e  i>ebble8 
picked  ont  by  band  and  tUe  light«r  material  removed  by  giving  tbe 
water  a  peculiar  circular  motion.  Tbis  operation  is  continued  until 
nothing  but  the  gold  and  heavier  minerals  remain.  A  final  delicate 
inanipiilatiiin  8prea<1s  the.  ainterial  in  tbc  pan  into  a  form  like  a  fan 
with  the  gold  at  tlie  point,  and  it  can  then  be  scrajtcd  ont  of  tbe  pai 
free,  or  nearly  so,  from  tliL-  heavy  mineraU.  This  process  is  applicabl 
only  to  tbe  richer  portions  of  tbe  flepo.sits. 

Poorer  ores  are  treated  iu  vnriona  hand-rocking  arrangements,  sad 
as  cradles  and  long  turns,  tijrougb  which  \vat«r  runs  while  tbe  ore  I 
thrown  in  and  broken  up,  both  by  the  water  and  the  shovel.  Stf 
poorer  ores  are  treated  in  ditches  and  channels,  where  tbe  heavy  i 
terials  are  caught  by  riffles,  and  sometimes  reworked  in  rockers. 

For  carrying  on  tbe  extraction  of  placer  gold  a  good  supply  of  wa( 
is  required,  and  the  absence  of  safQcient  water  limits  tlie  working  t 
some  deiKisits  lo  the  richest  portions,  while  the  working  of  other  de- 
posits is  prohibited  altogether  by  this  cause.  The  extraction  of  gold 
from  this  material  is  very  irregnlar  and  uncertain,  especially  in  newly 
discoTennl  regions,  since  there  is  uo  way  of  predicting  the  ricbnesaa 
extent  of  tbe  sand. 

(iold  se|)arated  from  placer  ilepnsits  is  fully  illustrated  in  the  I 
gold  series  of  mineral  si>ecimens, 

To  illustrate  the  s|>eciHl  variety  of  placer  gold,  known  as  bj-dranl 
gravel,  five  specimens  are  sbnwn  : 

(t)  ^bowing  suvnral  IlKkes  uf  frcn  ;(o1d,  ricli  uiaMTial ;  taken  10  feet  abav«  ^ 
rook,  411  feet  aliuve  bottom  of  oh&mlwr.  (Tbu  Hiieuimea  bM  been  Tamiabod  to  f 
wcntA'uunU^gtul'ian.)    French  Corral  tiiuv,  N«vaila  Coiiuty,  California.     (Urtftj 

(2)  ShiiwinK  ihv  orlliiiary  run  of  llie  itmloriiil.  ('ITib  spMsineti  hna  Iweii  vamUl 
to  preVBUt  lUHictotctatiuii.)  tVoL-b  Cutriil  Minu,  Nevada  Count]'.  Callfo 
(I48(C.) 

(H)  Showing  ttiiti  )[iiH.  lndt»D  Tljll  (iravel  Mining  Company,  <io)(l  Kun,  V 
Connly,  California.     (UH7rf.) 

(4)  Showing  the  oTdiiinry  rou  of  the  material.     (Tbe  B)«ciiui 
to  pniveiil  illMnrrgral.inn.)    Chi>r«kei!  Huttu  Mine,  Uburolnw  Flat.  t)uU«  C 
California.    (14«s;i.) 

(5)  Shuwinic  Uia  onlioar.v  rnn  nftliu  material,     Brvu'tr  Mine,  ChusterHoldC 
South  C»rulina.     (r&!f.t9. ) 

gl'AKTZOSB    GOLD    ORES. 

These  ores  are  generally  known  as  gold  c|uart9>,  or  gold-bearing  i 
auriferous  r[uartz,  but  frequently  eontain  large  ainouutA  of  otberfl 
rial  ln'sidw  ipiartK. 
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They  c(>iimMt  of  qaartf,  of  scvi-ral  kiiuis,  geueriilly  iiriiorphonsi,  but 
fi«queut1:r  vrystutliseitl,  am)  gvuei-ally  milk  wbite  to  colorlvsa,  but  very 
oRuu  uolured  by  iruii;  Iliis  uolnriiig  tuay  bu  due  to  the  stains  from  the 
T«c(?nt  decompositiou  of  iron  minerals,  esiieditlly  (lyiite,  or  it  may  be 
an  oriRiiial  iiigrtiilieuLor  tbt;  ijimrtz.  Tliroiigli  tbis  quartz  golil  is  svat- 
teted,  varying  fi-oni  invisibly  Hue  particles  to  uoar^e  gohl  plainly  visible. 
SometiineB  ooiisidenible  masses  are  fomitl. 

Thv  ijuartx  TreiiMi^iitly  coiitaius  otber  mioeralM,  especially  silicates 
aod  BDlpbideij;  thefe  lalt4>r  sometioies  occur  iu  lurge  atuouuts,  aud  are 
generally  auriferous,  iu  fatst  (juartsose  ores  graduate  iu^eusibly  into  the 
salphuret  ores. 

The  ores  occur  in  several  kinds  of  veins  and  also  as  rock  strata,  but 
the  riobii«88  of  tbe  various  parts  of  a  deposit  may  be  very  different, 
aod  under  some  coudilioua  certain  parts  mny  not  be  ricb  eiiougb  to  be 
profitably  mined  witli  tlie  appliances  til  band. 

The  universal  process  for  extractiug  tbe  gold  from  quartzose  ores  ia 
to  crush  tbe  ort>  and  submit  it  to  the  action  of  mercury,  wbicb  forms  a 
heavy  amalgam  with  the  gohl,  and  separates  it  from  the  gaugue  mate- 
rial. Alter  tbe  gold  has  been  extracted,  the  auriferous  sulphides  are 
gonerally  separated  HTid  treated  for  the  gold  they  contain.  Although 
ttiiti  process  is  not  repruseuted  iu  tlio  citllectiuns,  it  is  essentially  the 
BMinoaslbesulpbnret  process,  illustrated  by  a  collection  from  tbe  Ulack- 
bawk  Uil),  Blackhawk.  (rilpin  Uouuty,  Oolonulo. 

Besides  the  specimens  of  gold  quartz  iu  the  mineral  series,  which  are 
slmplyrich  quartzose  ores  with  visible  gold,  the  following  characteristic 
KptcimeDS  of  quartzose  ores  are  shown.  The  series  begins  with  pure 
wbitn  rjuart/.  coutaiuing  a  very  small  amount  of  pyrite,  and  continues 
with  lncrca«iiDg  Hmoiints  of  pyrite  and  slate  to  the  last  two  s|>6ciinetis 
which  are  only  about  one-half  quartz. 

(t)  CaiitaiuiD^  11  fuw  ftystal"  "f  pyrite.     Wanliington  Miue,   MkHpoia  County, 

(5)  CODtiitnlDg  pyrJtfl  nnil  Mutf.  Chunot.  Minu.  Bun oer district,  Inyu  Couuty,  Csli- 
tanim.    {lUKAi.) 

(3)  CrrMalllxMl,  coutaitiinji  pyriie  anil  Kttlena.  New  Turk  Hill  Uiae,  Grau  VnU 
by,  H«rad»  Coanl.v.  Cfthrornin.    (14959.) 

(4)  OiKitiiininiit  galena  unil  alalia.  SaUi^  Mine,  Auburn  districl.  Placer  Oo an ty, 
(UUbcDitt.    <l5(ise.) 

(6)  CoatAiuiiifi  a  liula  |>.vrit«  aud  tli}uoni|Hi<ied  iiiliL'atea.  P«ion«ylvaaia  Miue,  Ke- 
TMUCitj;,  S'oi-B.ia  Connly,  CaUrurum.     (14i>2t<.| 

(K)  Stained  Uy  ilea  hid  pun  i  tin  ii  proilncta.  Sierra  Battn  Mine,  Sieim  Butt«  ilistriat, 
BatloCoantr.  rTahforiiia.     (UiO-Jl.) 

(T)  Coaminrng  invoml  slaty  veins.  Chariot  MiniRg  Company,  Bauner  ilistrict, 
iBjiD Coonty,  California.     (CTiaEii  ) 

(»)  Intimat*  mlxluii?  nf  ■(uartt,  pfrlt«,  and  nlaUt.  Keystone  Mine,  Sntter  Creek 
^ialriol,  Amoil'T  Conuty,  Cillforula.    {14V94.) 

VJ)  Conlaitiin;;  \urffa  ainuanU  of  vnrioiiH  aiilplmreta,  pyrite,  cbaloopyriUi,  galena, 
Mmitc^iralpliiilosur  cupptT,  ir.iu,  lead,  and  xinc).  Pluinae  Eureka  Miue,  Plumaa 
Cm»r,  <MUoailm.    1 15049.) 


iiNrn;n  statks  national  miiskum. 


VUVBRT  UOLU  OUKS 


Thexe  ores  consist  of  the  snlpliiile  of  imri,  pyrite,  ttie  Kolphide  «H 
iron  mill  uopper,  cliiilco|).vriti>,  »u<l  the  8nl{ili-iii'3eni«le  of  iron,  miBpickClH 
tbe  two  foniipr  nrit  liy  t'-ir  the  inost  coiiiiuoii  «n<)  alwHj's  ocear  UH 
gutlier.  Ofica^^ionally  otht-r  salphiiles  are  aasociateil  Jo  small  amoaa^H 
with  those  named.  The  snltihiiles  of  iron  and  copper  gKni-tally  occur  !^| 
a  ganguo  of  qtiartz,  whieli  is  h1»o  anriferous,  iiiiil  these  ores  aro  ftomln 
timeR  simply  portions  of  qiiartiiO!ie  reiiiK,  containing  large  anionntsofl 
sulphides.  Mii«pickel  genemlly  oceiirs  niiii  agangneof  cnlcito  orttol^l 
mite.  The  general  ocenrreuce  of  these  onm  is  the  uanie  as  the  qimrl^l 
ose  ores.  ^M 

Thu  gold  in  sulpharet  ores  occnrs  in  practically  tn-o  distinct  formiH 
the  first  form  amalgiiiuates  readily  with  niercnty  and  can  thnslies^H 
arati^^d  by  that  means ;  lint  after  most  prolonged  itnil  careful  treatiiiei» 
witli  mercury  tliere  will  always  remain  »ome  gold  in  the  aulpliidefll 
It  is  claimed  that  the  gold  that  anialgainates  occnrs  as  free  gold  in  tbd 
sulphides,  while  that  which  will  not  amalgamate  occurs  in  a chcinicailjjl 
cninlnned  coodition,  but  this  disti  iiction  has  not  Iteen  fully  proveil,  and>  J 
it  seems  more  probable  that  all  the  gol  d  occurs  in  the  free  stitt«,  ball  I 
that  the  portions  that  will  not  amalgamate  are  protected  by  the  plij's*:!! 
ieal  condition  of  the  sulphides.  J 

For  the  extraction  of  the  gold  the  ores  are  first  crashed  aud  snlltfl 
jected  to  amalgamation.  The  sulphides  are  then  separated  fh>iii  tbttJ 
gangue,  and  further  treated.  ^ 

9r>metime.s  the  concentrates  are  ftimply  roasted  to  remove  the  snlpbd^fl 
and  again  amalgamated  ;  somelim(^8  aftier  roasting  the  gold  is  dissolved  I 
by  chlorine  gas  in  water,  the  solution  contai  riing  the  gold  is  tilterad^l 
olTand  the  gold  recovered  from  tbo  solution.  Sometimes  the  roasted  i 
ore  is  used  in  some  of  the  smelting;  proce-^ses,  and  this  Ih  espenially  tht  1 
case  when  it  contains  copper.  Aside  from  the  gold  value  these  roMtod  I 
sulphides  are  very  usefnl  in  fusion  processes  on  account  of  the  irou  tb^4 
coutAin,  which  acts  as  a  basic  tinx.  fl 

Mispiukel  ores  are  generally  roasted  previous  to  amalgamatioil  Hm 
remove  the  arsenic  as  well  as  the  sulphur.  ^ 

The  following  ten  specimens  illiislrale  sulphuret  gold  ores:  I 

(1)  I'yrilo  in  iinartx.  C'litrnhn  Miiio,  (iHiiieBvillu,  llidl  C'(innty,<!«<irglA.  (30634^^| 
{•i)  PjTiu-,  iTjitHllUrd  iiH|a»TU.  OoUlTtiaiioltlini-.NeviiilArily.XovadACouaq^H 

Cnliforuiii.    <IU)40.)  ^H 

m  P.Tril«  ia  iiniirli.     UolH  l>iii  MlOf,  Gold  Dirt  ilEstrict,  Oiliiiu  Conotjr,  OellH 

riutn.    il9!ti)0.)  ^M 

(4)  Pyrltoun'l  clialtopyhw,  witli  n  lilt[i>  iinurti.  {tn'gur.YMiiir, 'ir«i!OT}-di*ttie^^| 
Odp[u  Caiinl..v.  CuloraJu.    (U)223.>  !■ 

(5)  Cliftlonpfilto  in  qaarlx.  Uowery  Miii»,  W»rtl  cKiirJct,  Bunldi  i  CouotT,  Oolii^| 
rulo.    (I'Jtice.)  ^ 

(0)  IntimalA  iiiltliirn  nr  p.vHli!,  n1i»l(io{>jritp.  galenn,  iiiiil  blnudi-.  iBalphtdM  <''■ 
copper,  iron,  I«ihI,  aiKl  diir.)    HkU*  Hioe,  Oilplu  CoBiit.T.  COlotftdu.    <filS3BiB.)^jM 
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(!)  Pfrili*,  nDilcr;!uint!  (le«oiiipnaitii>Ti.  nnd  Htftiiitng  qiiartr..  Ellis  Mine,  Cul|>p{>or 
Coontr,  VlrglulB.    {XtlC^i.) 

(S)  Cryiitj>l1iiac1  iiyrlto,  Almost  wlinllf  Alt^reil  to  tfau  U.vilnitinil  dkiiIh  of  irnii,  with 
»  1ltllf<  t|n»rt7.    NHruiMKilifO  Miiiv,  WliitK  Cuiiutr.  Gcorf;!"-    (<i!MJl.) 

(II)  Ml8|ilvkvl,  (•iiliilianu'ijiili'  o(  imri),  cr.V»tiiI1iz«il  in  ilnloDiite  auil  quart/.  l,uki> 
MuitulAiu  Mini),  Slfka  mining  difitmt,  Aloflka.     (riti.'>l>,) 

(lA)  Uiapickel,  (Hulpharsenido  of  iron)  nitli  iinartr.  Haky  A  MiUtiiik  Mine,  iie;ir 
etlv^Ba;',  Baritnoir  blnna,  Aliuka.     (:i44in.) 

TBLLUEIDE  ORES. 

Th*«e  ores  consist  of  varioHatelluridesof  gold  and  ail  ver,togetlier  with 
(W^jcold  And  free  tvllarium  ill  n  gangiie  of  quartz,  occurrijig  fort  bemost 
pnnln  vciiiB,  and  associated  with  ottier  ores.  Tiie.v  are  of  limited  occup- 
V,  except  in  the  eaiie  of  a  few  Colorado  mines,  wliicli  at  one  time 
|«ro<lnoe(l  large  amonntH.  The  process  of  extracting  the  gold  varies 
iicmrding  to  clnsuiustiinces,  tlie  most  simple  heiug  to  roost  the  ore, 
whirrelj.v  tbe  telltiriam  is  driven  oft',  and  the  gold  set  free,  and  then  to 

ruKL  and  amBlgainate.  Much  of  this  kind  of  ore  is  treated  by  fusion 
prooeAKen. 

To  illufttrate  the  telluride  ores  five  specimens  are  fthowii : 

(l)  Tcllnrlilpa  in  pnrjihjrry.  Superior  Mui«l.  Snjirar  Loaf  clistrtrt.  Boiililer  Coiiuty, 
Colorailn.     (\VJ7:\.) 

(9)  BMi*(ed  tollnrlde  or«.  Hbowiag  metallic  sold  set  free  bythemitBlinff.  Snperior 
Vim,  Snpir  Luaf  dislrirt.  Iloulder  Couut.v.  Colorado.     (192T0.) 

(3)  Teliiiriaio,  with  >t  li Hie  pyrUe  ininailE.  Cold  Spring  Mine.  Gold  Hill  distHct, 
Ottlilw  CouDtT.  CulonuUi.     (190T2.) 

(4)  Tellariilus  and  frcu  tellnnnm,  cr^Btnllieed,  with  a  little  pjrite  in  i[iiartz.    Ke;- 
aiM  Mint!,  Gold  llilldlxti'iot,  Ronlder  Couut.v,  Coloradn.     |1:>13T.) 
(3)  Tfllnrldi'*  and  fr>>n  Kold,  with  pyritn  in  i|narl/.     Anieticau  Miuu,  SuDshJDedu- 

tiiet.  BonliUr  Coning,  Coloradu.    (Wim.) 

FUSION  OOLD   OltES, 

T^oee  opw  are  geuprally  ores  of  other  metals  besides  gold,  and  the 
gold  id  separated  during  the  procesH  of  oeparatiug  the  otiier  metala. 
TUpj-  mav  be  broadl.r  separated  into  auriferous  copper  ores,  anriferoiia 
bilver  aud  leu<!  orex,  and  a  third  chvHs  containing  ver.y  variable  ores. 
To  this  laltor  cWs  Iwlong  muny  of  the  telhinde  oren,  So  especial  eol- 
Irction  ul'  fusion  ores  is  shown,  but  they  can  be  seen  in  the  collections 
rrwm  thP  Argo  Works,  Colorado,  and  the  Balbach  Works,  Newark,  New 
Jw»e.r,  ami  also  as  the  attriferons  varieties  of  the  ores  of  olher  metals. 
In  llie  latter  enHi!  no  especial  diatitiotion  can  be  seen  between  the  aurif- 
emu  and  aon-aariferouti  varieties  of  the  ores  of  other  metals. 

TlMKTESSES  OF   EXTRACTING  GOLD. 

nVDRAI'LIC  nUAVRL  DEPOSITS. 

Aloug  tlie  xloiKisof  tlietiit'i-ra  Nevada  Mountains  of  California  occur 

IwiiJi'twr  'wdiw  of  gravel,  made  up  of  a  largo  variety  of  material,  and 

■  "  -I'  sand  ami  pebbles  predominate,  yet  other  m.-iterials  are 
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frequeutly  fouuti,  especially  volcauicprocliicte.    Nearly  all  of  tbiit  in^v^ 
is  kuo^n  to  contain  gold,  yet  much  of  it  ciHi  not  be  workeil  fro 
ons  ciiaaes,  the  most  imiiortaut  betiij;;  tiie  lack  of  water,  and  tbv  t 
that  the  materiat  18  overlaid  by  a  more  or  less  heavy  tap  of  lavft. 
ceutlj  oi>eratioiis  have  been  stopped  by  the  courts  ou  accoant  of  li 
damage  done  to  farmers  aloug  the  streams  by  the  large  amounts  of  h 
inga  thiit  were  discharged  iuto  the  river. 

A  single  workable  deposit  will  sometimes  cover  hundreds  of  ocnal 
esteut,  atid  be  from  lOU  to  300  or  even  400  feet  in  depth.  The  golill 
generally  more  or  less  concentrated  in  certain  strat^i,  but  it  isd 
occasionally  that  these  strata  can  be  removed  without  moving  tli«  whol 
mass.  The  rich  stratum  or  "pay"  is  sometimes  found  near  the  tn 
and  also  at  various  other  levels,  but  it  is  generally  cuiitinod  to  the  fl 
gion  of  the  bottom  or  bed  rock  of  the  dei>osit.  The  average  amount  J 
gold  that  it  is  necessary  that  a  deposit  should  carry  in  order  to  oonal 
tnto  a  workable  deposit  varies  greatly  with  circumstances,  boc,  untM 
moderately  fair  conditions,  as  small  an  amount  as  4  u'Uts  worth  1 
gold  to  a  cubic  yard  of  gravel  will  yieM  a  reasonable  profit. 

The  means  used  for  breaking  down  the  gravel  and  st-paralitig  the  g 
from  the  worthless  material  is  water,  hence  the  name  "  hydraulic  pn 
cess."  For  this  purpose  it  is  necessary  to  construct  immense  reservoin 
for  the  storage  of  water.  These  reservoirs  are  constructed  high  np  In 
the  mountains,  frequoutly  50  or  more  miles  away  from  the  gravel  de- 
posit, and  are  very  ex|>en8ive.  Several  reservoirs  bohl  more  thu 
1,000,000,000  cubic  feet  of  water  each. 

The  water  is  bionght  fi-oni  these  reservoirs  by  lueaus  of  ditebed 
fiuoies,  and  iron  pipes,  awording  to  the  character  of  country  tnivera 
as  near  as  possible,  to  the  gravel  dejiositi  it  is  then  dropped  down  i 
uearly  a  straight  and  vertical  pipe  to  the  level  of  the  bed-rock,  when 
by  means  of  suitable  pipes  and  nozzles,  it  is  directed  against  tbu  t 
of  the  gravel  deposit.  The  pressure  at  which  the  water  leavei 
uozide  is  very  great,  being  seldom  less  than  50  feet,  itud  sumettmefl  beifl 
four  to  five  hundred  feet.  When  snch  a  stream  of  wal*r  is  projH 
directed  against  the  gravel  it  disintegrates  the  de|>osit  very  rapidly l| 
effectually.  Alter  the  material  iti  bi'oken  down  it  is  cirrieil  ulODg  I 
the  stream  of  water  over  the  betl  rock,  and  then  through  a  obiuilld  4 
in  the  beilrock  to  a  series  of  sluices.  A  general  view  of  the.  opt 
of  this  process  is  shown  in  PL.  11. 

A  suitable  amount  of  mercury  is  placed  in  the  sluices  whicli  a 
mates  with  the  gold,  on  coming  iu  contact  with  it.  aud  this  luw 
being  very  heavy,  settles  to  the  bottom  of  the  sluices,  an<l  Is  baMll 
by  the  rilfles  provided  for  that  purpose. 

At  certain  suitable  intervals  thi*  stream  of  water  is  miiob  n 
that  no  fresh  material  is  washed  down, aud  a'' clean-up"  •• 
gold  that  occurs  in  nnggeis  of  any  nize  is  genenillv 
crevices  and  dein'cssions  on  the  be<1  rock,  aud  the  t 
decrease  with  the  distanoe  from  the  workinj;  fai-» 


COLLECTIONS  IN'  ECONOMIC  GEOLOGY  AND  METALLURGr.    11 


are  sent  oat  to  gather  np  all  the  loose  gold  and  follow  along  to  the 
sluices,  and  there  gather  up  the  amalgam.  This  amalgam  is  properly 
purified  and  then  heated  in  a  retort  to  drive  off  mercnry,  which  is  then 


[ 


aCei: 


tajLji 


J 


.    T      , 


Fio.  1. 
Scheme  showing  bydraulio  miulng. 


ready  for  nse  again.    The  retorted  or  sponge  gold 
as  are  ftlso  the  nuggets  and  coarse  dost. 
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Ill  aomecases  tbe  sold  is  ho  mitch  conwntnitt'il  Into  wrtniii  wflll-t] 
flnetl  etnita  tbat  they  can  be  removeti  witliout  disl  urbing  the  reraaindfll 
of  the  (lejiosit,  by  ii  system  of  mining  known  U8  ilrifYing. 


To  illustrate  the  hyilrauliu  iiroce»s  nine  sjteoiTneits  are  shown  from  tU 
North  Bloomfleld  Gravel  Mine,  Xorth  BlnoniSeld,  Nevada  (.'oniity,  Cal 
ifornia,  one  of  the  largest  hydmnlic  mint's  in  the  State.  The  collectioi 
was  ma*le  by  Mr.  W.  H,  Baclfori],  superintendent,  October,  18S4. 

(1)  Auriferoaa  grnvel,  average  fnir  i|iinlity,  from  1  fniil  iiliove  l>i?ii-rnch.     ([b44I 
{2)  Naggeto,  obtained  in  Meaning  ni'.     (.'m.'Jlli.j 

(3)  Fine  gold,  firorn  gravel  lyiii|!  directly  on  the  l)e>l-ro«k ;  olitain«<1  liy  1 
proceBB,    {SG315.) 

ir  moroury,  uwil  to  amalgamate  and  save  tli«  yold  a 

BqueoEod  from  amiklEam.     (55313.; 
T  mercnry,  nsed  10  aulBl|inuiu.te  and  save  tlie  gold  aa  it  pM 

Distilled  iu  retorliug  amalgam,    (r)5:i1X) 
I,  taken  Troin  the  slaiveu  in  cleauinic  ii|i,     Puritieil  atid  aqiiM 


(4)  (jnioknilver  o 
through  tbe  sluiDes. 

(5)  Qaicbsilver  o 
tbrougli  the  alulcea. 

(6)  Gold  awftlgan 
amalgam.    (^i:tl4. ) 

(T;  Sponge  gold,  obtained  b;  heating  the  gold  amalgam  ti 
(r.5317.) 

(tt)  Black  tkind,  consisting  ol  v.arious  heavy  minerals,  especially  magnetite,  {lyrlte 
ziteon,  and  cnHsiterite,  obtained  witli  the  atualgain  in  the  slaiuea  when  cleMilti^  nm 
(55318.) 

(9)  Sulphnreta and  heavy  material,  obtained  in  the  clean-up  in  working  over  ■ 
pnrifyiDg  the  amalgam.    (5S319.  i 

The  operation  of  the  process  is  further  ilUistrated  by  the  sflheme  a 
shown  in  Fig, 


THE  KXTRACTION   OP   OOLP    FROM    SULPHt-HETEK    ORES  BY  STA; 
ma   AND  AMALOAMATINli. 


This  process  is  illustrated  by  a  collection  from  the  Bobtail  mill,  Blaoq 
Hawk,  Gilpin  County,  Colorado. 

The  ore  an  delivered  to  the  mill  is  first  passed  over  screens  10  MP'S 
arate  the  fine  and  cjoarse  material;  the  ooarae  material  is  oruitbed  IM- j 
fore  being  led  into  the  mortars,  while  the  Hne  is  fed  direct.     Tlie  ma 
tnra  consist  of  cast  iron  receptncle^s,  provided   with  a  suitable  biitto^ 
of  cast-iron,  that  can  be  easily  renewed.     The  slices  nf  the  mortars  vaq| 
accoriling  louin^iitnistauceii,  especially  as  regards  depth.    Tlie  fhjutiilM 
back  of  tlie  mortars  are  provided  n-itb  amalgamated  plates,  to  untcb  R 
much  as  possible  of  the  gold  during  the  crnshing.     Above  tbe  pUlttJ 
in  the  I'l-ont  of  the  mortar  is  an  80  mesh  acreen.    A  stream  of  water  ^ 
kpjil  Hnwmg  through  the  mixture  dnrnig  the  cruHhing. 

The  ore  being  thrown  into  the  mortar,  the  stamp  is  allowed  to  d 
upon  it  in  order  to  reiliiiie  it  to  tbe  proper  size.    The  aC'tinp  consist  ] 
a  suitable  piece  of  cast-iron  ou  the  oud  of  a  vtnl,  that  c«n  be  r 
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un  motinii,  ami  allowttt)  tn  fall  by  Us  ovru  weiij;bt  liy  suitnblc  me- 
cluuitcal  AiTaiigciiieulM.  The  stuiop  weiglitt  500  poiimls,  auil  falU  IG 
Dt:hi*«,  thirty  tinier  per  iiiitiiite.  As  tht^  stamp  falls  upmi  tfai>  oi-o,  it  ii> 
cnistaed,  ami  ha  sooa  a^  it  i»  fine  eiioiigli,  it  posses  out  of  tlie  tiiortar, 
tbroagb  the  screen,  l)j- tlie  water  floiviiig  through  tUe  mortar.  After 
{KWning  the  screen  it  is  carried  alniig  over  iiuialgaiimteil  »i her- plated 
ou|i|nT  plat^'s,  wliicli  ciitcti  a  still  furtlier  portion  of  tlie  polil.  Below 
Uie  pUtL^t  thure  are  arrangeinenCx  for  catcliing  tiit^  aiu;tlguiii  tbat  is 
eurrivd  aluiig  uiecLaiiicnily  from  tbe  plates,  and  al^o  to  collect  some  of 
tiie  riclier  [Ktrtioiis  of  the  material  tliat  will  not  amalgamate.  After 
paostng  over  these  appliances  the  material  passes  through  a  cuiicentrnt- 
jng  prooe»*s,  wliereby  the  waste  material  is  separated  and  thrown 
sway,  while  the  sulplnirets  are  separated,  and  further  trfiated  at  other 
VorkK. 

These  sulphurets  as  a  general  thing  stdl  retain  about  10  per  cent,  of 
the  ganguv  material,  and  from  0,5  to  1  ounce  of  gold  perbiri;  they  some- 
limeit  contain  a  valuable  amount  of  copper,  and  when  roastfid  form  a 
iwoful  tlax  for  smelting  operations  on  account  of  the  iron  tliey  contain  ; 
tliny  Are  in  considerable  demand  lor  this  puqiose.  Oucasionully  rich 
Biil|>ban'ts  are  picked  by  baud  from  the  ore  and  sold  to  the  smelters. 

To  illustrate  this  process  seven  specimens  collect'ed  by  Mr.  E,  I)*, 
Bodgeni,  in  Kovember,  1884,  are  shown. 

(I]  On),  Riti  milt  ill);  of  vnriniia  Hiiliibiircl^,  liriuoipulty  pyrite  and  clialcopyrito  ia 
^urU  wml  rnli1>i|i;itliiii  lunloriiU;  uu  averiik(el'iiira;tiu|ileof  llie  iiiuturial  Iroated  attlie 
BobUil  Mine,  UUvkliawk,  Oilpiii  Uauiit.v,  Colorado.     fSris:!?.) 

<S)  Battory  Pulp.  stiuwiiiK  lliu  uoiiditrou  or  thaoroatlerit  liMlweasulijecled  to  tbe 
jwundliig  of  thcMtsnip  in  tin'  listtory  and  tullie  aotion  of  iiiercitry.  wliereby  h  latg« 
poitlonortiiugutit  iBi'jLiriiGtuil.    <fiSdUti.] 

(3)  Stor-k,  lit  tbn  (iM  Hft«r  orusbiog,  ni  it  pauM  tbmugli  Ike  sievi^a  uud  over  amsl- 
g«iMl4Nl  copiicr  platu  wlioro  tbo  rest  of  the  golil  thut  will  niualgaiiiatu  is  extracted. 
(SGtOO.) 

4}  Oultl  ADiali^aiu,  aseuraiied  (tout  the  copperplates,  weigbaliouDcesBudcoDtniiiB 
|4V  vrorlli  ofKold.     (D&M-J.) 

(fi>  Ketvrtoti  umalgaui.  or  gutd  Bpunge,   wt*i};li8  'i  <iuuu<-b,  15  punny weight,  worth 

K.     (5MI3.) 

(8)  CoDi<entntci^  uuruinting  of  thoBulphurots  that  buve  bavii  M>purut«d  (tew  Ibe 
4n«n«r  tbn  extraction  of  tbugold,  thoy  yut  contain  about  one  on  doh  of  gold  pnr  Ion 
llut«an  not  lui  r«ci>ver»d  dy  nmal^cauiation;  thiiy  are,  lherur»rc,  aoUl  lo  thRHniDhing 
«AtkB  wbani,  after  roa»tiriK,  Mioy  nerve  as  »  vjilnablo  liux,  us  well  as  ii  source  oftjolit, 
.1b  thu  fliBluu  t>r(H'wi«.     155^40, ) 

(7)  f-moA  or  IttiliugB,  couhjhUuk  of  iiuiirlz  and  ollnit  wunte  iriiitrrlal  in  tlji<  ore, 
UfDWM  away  aa  volnsleiM.    (55H41.) 

THK  KXTUACTION  Of  HRVEKAL  METALS  BY  SMELTING. 

To  lllnslrate  the  extraction  of  gold  by  smelting,  a  series  of  fourteen 
«{iecimens  from  Ibu  Newark  tJmetting  and  lieGning  Works  of  E.  llal- 
\meh  &  Sod  at*>  shown.  Tbe  process  fulluwed  at  these  works  is  a 
one,  embracin;:  the  separation  of  gold  and  silver  from  cop|)er, 

iIiuiiiil;  Hi:  -piirl r  hi;.-  iijiemtion  wilb  au  elecl.■otJlil^  proccss. 


14  BULLETIN    11',  UXn'EIi    STATKS  NATIONAL   MUSEUM. 

Tbe»e  works  are  sitiiiituU  at  a  iliistiiiiuu  from  :iu,v  mining  u]ivrAtiou,  t 
ubtaiti  ibeir  supplies  wherever  tlie.v  can  to  tlie  best  itdvaut»Ke. 
ores  tlieroforo  are  genenilly  quite  rich  and  vary  coiiatautly.     Aa  a  ooui 
i)ueuce,  tbe  operation  a  are  BomewLatcoiuplicatetl. 

A  suitable  mixture  of  ore  is  made  up,  and  with  the  proper  ttuxes  sd 
luitted  to  a  fumon,  whereby  the  earthy  material  of  the  ore  is  separal 
iato  a  slag,  which  is  thrown  away ;  while  the  metals  are  couc«iitra 
into  a  matte  which  contains  most  of  the  copper,  with  some  of  the  irottl 
the  ore,  iathe  form  of  sulphides,  and  also  the  gold  and  silver 

This  matte  is  furlhL-r  cutieeiilmted  by  roasting  and  fusing  (o  n  avix 
matte,  ami  this  process  of  reliniug  goes  on  until  nearly  pare  inela 
copper  is  obtaiued.     Throu[rh  all  these  ojieratious  the  gold  and  oila 
remaiu  with  the  copper. 

The  metallic  copper  is  now  -subjected  to  an  electric  current  in  a  si 
able  bath,  generally  of  sulphate  of  copiier,  whereby  the  copi>er  tit  d 
solved  at  the  anode,  leaving  the  impurities  contniuiug  the  gold  iiud 
silver  behind,  while  pure  copper  ih  de)K>Hited  on  the  cathode.  This 
pure  electrolytic  copper  is  now  ready  to  be  worked  up  into  i 
chantable  forms.  The  residues,  by  a  very  simple  oi>eratiou,  yield  a 
lie  gold  and  silver,  which  are  readily  separated. 


(1)  Gold-beatiug  rjiiarU.     CI>^ti<>H.| 

(2)  OoM- bearing;  HiilphuretB,  oonaii'ting  of  a,  iiiixtdre  af   pyriU'  ituil 
with  a  litLlc  quartz.     (r.56()7.) 

(1)  Liintwlont.     (iVITI.) 
(S)  FlQorHpar.    (5r*?i.) 

(3)  CiutUr,  fium  an  iron  pudille  furnace.     (55673. ) 

Jnternifdiiili^  /iroducl: 

(1)  First  matte,  obt«ineil  by  Htnsltiiig  tlie  iiri^.  contuiun  gold,  ailver,  copper,  ^ 
iron  comliinerf  witli  snlpbar,    (50674.) 

(S)  Slag,  obtained  in  suieltiog  ttntt  mnttb,  ispraoticallf  ft«e  froingol>l,dlrar,  I 
copper  and  ia  rejected.    (55075.) 

(3)  Second  matte,  obtained  b;  rooating  and  fusing  Itrst  matte,  wher«by  L 
amonnts  of  Bnlpbnr  anil  iron  are  iemov«<I.     (5r>1JTIi. ) 

(4)  Black  copiier,  ubiaineil  by  roastinj;  and  fasing  M.'Uimd  niatle,  «-hcrol>;  nearly 
the  BulpLiir  nu'd  iruu  are  removed.     (5.-.6T7.) 

(5)  Metallic  copper,  nearly  pnre,  obtaine<l  by  rufiniiiK  black  cupfier.     < 

(6)  Suipbate  of  copper,  obtained  ae  a  by-prodnct  and  lined  in  makinfc  up  tfae  M 
fbr  the  nlectrolytiewpnrutioa.     (fiAlnTO.) 

(T)  RealdopH.  remaining  {rata  dissolving  the  coppur,  No,  ^tMiS,  in  the  cleetniti 
procesa,  and  cantaiuiug  Ibe  gold,  silver,  and  niher  iiupuritica  of  tlir  ccippor. 

(1)  Metnllie  chopper,  a  Bbrpt  iif  pnrf  euppi>r  dt^posited  by  the  vlectnitytie 
(5.'-.6fil.) 

(3)  Gold,  flue  mnlal,  separated  from  the  reaidiina  fmm  Iha  rietitmljrtiB  ' 
weight.  L3oDuei«;  vnlni-,  S'^.     (.'iNkJl.) 

(3)  Silver,  flue  m.^fal,  arp.irat'il  fnini  lb<-  r.'Hi.loh'  tr»m  tint 
weight,  HHounoea;  raliie,  (11.50.     (56«80.) 


collections  ix  economic  oeolouy  and  mbtallubay. 
Application  of  Gold. 


A  ungle  iltnstratioii  of  the  applic»tian  uf  gold  in  shown  in  the  col- 
'})xitioD  llastr&tiug  the  manufacture  of  gold  leaf  from  the  works  of 
nostin^  &  Oo.,  Philadelphia,  Peuusylvania.  This  collection  begins 
with  goK)  in  sheets  as  thin  as  it  iti  possible  to  roll  it,  and  follows  through 
the  vHrions  stages  of  reducing  its  thiekuess,  by  beating  between  skins 
oa  a  wooden  hlook  with  a  peculiar-sbape<l  maul,  nntil  it  is  about  ijuV^ 
of  an  inch  in  thickness,  which  constitates  the  ordinary  gold  leaf  of  com- 
merce.   The  specimens  are : 

ll  Ribbou  of  t£t^  kariit  tC^'^-  I'otled  lu  i.biu  aa  possible  belweeu  steel  rollerB. 
(&I106.) 

(2)  Bihbon,  oat  ii>t«  convenieul  sUe  for  bcAllDK,     (51107.) 

(3)  Foil,  itrodiiceil  li.v  Iwnting  No.  .lUOT  for  Iialf  ati  hour  with  u  15-pouml  bunimsr. 
fSllOB.) 

<4)  h^>il,  No.  SllUe,  luurked  otT  into  qimrHTs.     {.'>ll()9.) 

(5)  Foil,  a  qniiner  of  No.  51109.     (51110.) 

(6)  Foil,  o^tMiiiod  hv  lieating  No.  51110  fi.r  one  hour  witli  l-J-poiiii<l  hauiuiers. 
(&1I1I.) 

(7)  Full,  No.  51111  markol  off  iota  quarters.     (51112.) 
(B)  Foil,  a  'iniirlvror  No,  r>1112.     (511i:i.) 

(tt)  Foil,  obUiined  by  lieuting  No.  51113  for  Qvo  hours  witli  H-pounii  liaiumers.   This 
tecimea  ia  inclofied  iii  the  skiu  dboI  to  inclose  the  foil  dariug  lieatiug.     (51114.) 

(10)  Foil,  oamnieroial  siite  of  foil  Kf  iuuh«a  aqnara  and  Tn^m  of  an  inch  thick.  (51115, } 

(11)  One  dollar  uoin,  showing  snffloient  gold  to  niabo  100  obeeta  of  No.  51116. 
(:.11I6.) 

IKIDOSMINE. 

This  ia  a  natural  alloy  of  the  rare  metaU  iridium  and  osmium,  con- 
taining variable  proportions  of  these  metals,  together  with  rhodiam, 
|ilattnuni,  and  ruthentmu.  It  carries  from  43  to  77  per  cent,  iridium, 
anil  17  to  48  per  cent,  osmium. 

It  crystallizes  in  the  hexagonal  system,  but  crystals  are  rare.  It  is 
geuenUly  found  in  flattened  grains  similar  to  gold  dust,  and  associated 

nil  gold  and  platinnin.  It  varies  in  hanlness  from  G  to  7,  and  in  8|)e- 
ctAe  gravity  from  19.3  to  21.12,  has  a  fnll  metalliu  luster  and  tin-white 
eotor,  and  is  only  slightly  malleable. 

Considerable  amounts  are  found  in  washing  for  gold,  caitecially  in 
the  beach  sands  of  the  P;i<;ifie  coast. 

Irido^mlnu  is  rem^irkable  for  its  iufusibiltly  and  resistance  to  all  orili 
Kury  dolvonts ;  all  single  acids  and  even  aqna  regia  fail  to  dtsKolve  it. 
Iridosinine,  as  found,  is  used  only  for  tipping  the  points  of  gold  pens, 
bat  considerable  amounts  are  required  for  this  purpose.  The  naturally 
oonorring  material  is  oarefnily  picked  under  a  magnifying  glass,  an<l 
**>n  KninH  of  proper  si/e  and  shape  are  saved  and  utilized. 

Hdosmiov  issent  totheinitit  with  gold  dost  its  removal  causes 
'uahle.    The  plan  now  followed  is  to  add  a  large  amount 
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or  silver  to  tlm  iDetat  uud  melt  tbu  mixture,  ami  tliou  allow  the  nteltto  I 
stADil  some  time.    The  gratus  of  iridosiuine  do  uol  alloy  with  tlie  gold  | 
and  silver,  and  beiug  very  heavy  they  6i!ttle  to  tUu  bottom  of  the  cm- 
QxbW.    By  carefully  pouring  off  the  top  of  the  uieit  the  irido«iDiti<;  tv- 
mains  behind,  with  some  silver  and  a  little  gold.    The  other  metals  arts  | 
afterwanla  dissolved  by  acids,  leaving  the  iridosniiue. 

By  fusing  iridosniiue  with  phosphbrns  and  treating  the  fused  ii 
with  lime  at  a  high  heat  a  nearly  pnre  iridium  in  obtained,  and  tbls  is  I 
finding  application  for  purijoses  where  resiiitance  to  eurrosivir  liiflu- f 
euces  is  required.  A  small  amouDt  of  oxide  of  iridium  is  aetMlastt-l 
black  color  in  decoratiug  pottery. 

To  illustrate  iridosmiue  Meven  specimens  are  shown.    Four  specimens] 
from  Randolph,  Coos  Gouuty,  Oregau,  regtreseut  the  occurrence  and  n 
sociates  of  iridosmine. 

(1)  Saud,  allowing  Ibc   muterial    in  which   tbu  gaW   auil   iridoamiiie  »t«  fouo 
(W74'J.> 

(2)  Oold  dUBt,  coDtaiuiDi:  a  few  flnkea  of  irldoMiniue,  tD(;i!tlier  nitliHomvluMTj 
miiterial;  obtained  by  wnitliiiix  lbi<  HHiid,     (I:J'1T4T.) 

(:1)  Iridoaruioe,  in  HoalvBttudduil,  »<  para  ted  from  Mio  g^ld;  I'oulnius  a  suiidJ  m 
of  plutiuam.     (442iM!.) 

(4)  BlActcHaod.  ooosiBliii);  of  rniiouH  lieuvy  lultn-ruUi,  espnci ally  iiiiiieud tile,  t>7rii»|fl 
lircon,  casaiterlte,  and  gamut,  tbat  collect  witU  Ibe  metal  in  tliu  waahiiig  o)ientioii. 
<6474a) 

(Ej)  IridoMnine,  selected  coarsu  Hcalus,  siiitalilf  for  luakiug  pen  pointa.    Califoml*.! 
(K407,) 

(6)  IrtdoBmiua,  seleated  Hue  scales,  suitable  for  nukin):  {len  iiotuls.     CnlifornlA,] 
(55406. 1 

(7)  Irtdo!iiiiiDe,Hepariitediroui  placer  gold  at  the  Uuiled  States  Hint,  \if  fhitoil  lb*l 
gold  vrltb  silver.    (M^l.) 


^^^0 


SILViiU. 

SiLVEif  Minerals. 


SILVSB.      (WIBB  SILTEB.) 


Oomposition :  Ag.    iSilver,  generally  containing  a  little   goul 
copper,  and  frequently  other  nietal»  iu  veiy  small  aiiiouuts. 

Silver  crystwtliaes  in  the  isometiie  system,  espeeially  in  cubes  l 
octahedrons,  and  in  combinations  of  these,    ('rystuls  ure  freqnentlyS 
very  much  distorted,  while  comiioutid  and  twin  eryst.ils  are  very  c 
mou.     Its  most  frequent  occurrence  is  in  the  form  of  wires  from  ^  lucl 
in  diameter  down  io  hair-like  and  mossy  masses,  which  iire  g«tierallyj 
distorted  octahedrons.     It  fre<iuenMy  occurs  in  arborescent  or  tnw-likoy 
foriiis  iu  which  the  branching  titkott  place  at  sixty  or  ninety  d«R] 
which  are  likewise  distortetl  crystals.     It  also  occurs  in  supiirticiulfiast-J 
iugs,  crystallized  and  it itcty stall i;!ed,  and  massive.     Masses  uf  avvrt 
hundred  weight  have  licvu  found  a  number  nl  timiw,  and  nnu  u 
SoQora,  Mexico,  was  said  Im  wtMth  2,i(Mt  inuuidH, 
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U  vttriea  in  liArdiieaH  fi-i>m  2.5  to  3,  auil  wbeD  pure  its Rpeciflc  gravity 
iH  10^,  but  Impurities  iiiuy  raise  it  to  11,1,  or  lowir  it  to  10.1.  It  bas 
a  beantirnl  white  color,  vbieh  ooou  tarDisbeK  ou  exposure.  It  baa  a 
fall  metallic  IiiHter,  aiul  is  malleable  and  ductile. 

It  is  au  almiidant  source  of  silver,  and  in  sometimes  tbe  cblef  prod- 
uct of  a  miiw;  tliis  was  e»i>ecia1l>'  so  at  the  Sliver  Inlet  Miue,  in  Lako 
6«|wri()r.  It  is  not  liniiled  to  any  Wvel  in  its  otxiurrenees,  being  ibnnd 
*t  audnutr  the  surface  an  vcell  as  iu  very  deep  workings.  In  titt^  former 
cfl««  it  is  ftL-quently  tbe  result  of  tbe  decoin position  of  otber  silver  min- 
efnUi,  wbile  ill  llie  hitler  it  in  an  original  silver  mineral.  To  illustrate 
lljc  occurrence  of  free  silver,  twelve  Kpeuimens  are  sbown. 

(I)  Oo«r«p  wire,  «itU  qa»rt;e  iiuil  BiilpbiileM,  Silver  Kiuj;  Mine,  Piiial  Coiiuly, 
Arlxora.     oaiM.) 

{S)  Tliirk  wire  or  Biiikfe,  ia  euU'ito  witU  gali^iin  and  lilcudi.-.  Suutn  Di>uiiu];o  Uiiie, 
ItoiopiliM,  Mexico.    (fi4»til.) 

i'-\)  Win  or  aiott,  in  »  cAvity  iu  qaaru,  together  with  VBriuus  anlphiiles,  (Jaribon 
Mlna,  Unul  lalaud  liislrict,  Bunlder  Couiitj .  Colorado.     (1»-J9u,) 

(4)  Wirv,  ou  gulena.     Msy  Fluwer  Hliit^,  Wooil  River  DiHtricl,  Idubo.     (5tli;6,) 

(5)  AflMnvsvPat  plutvs,  ioiiunrt:!,  willimili'liideB,  ospecinlly  gulenu.  Muni  tor  Mine, 
Plinaddtihia  districl.  N'ye  County,  N«v>icla.     ( l.^i4U.''i. ) 

(41)  IntiniBtely  miXEil  with  vnriooa  ealpliiiles  lu  quart/.  Monitor  Mine.  PliilmU'l- 
pbi>  dlitrivt,  Nye  Count;.  Nevnda.     (653li(S.) 

(7]  Vnry  thin  pUl««,  oo  vljatcodte.  G^icdod  MIdo,  llntte,  Ijilver  lluw  County, 
UontMU.     (SJTIW.) 

(4)  V»ry  Ihln  pUttM,  ou  chalcocJt«.  (iagnou  Mine,  Butf,  .Silvur  Biiw  Conuty 
MoBUna.     <lu3eT.} 

(V)  Plateo,  Ulliug PTHvioM  iu  ilecompimed  uiHteiial,  Ameriuau  Flag  Mini!,  Ely  itis- 
tiieL.l'inohK.Lincolu  County,  NhvuiIb.    a^^KKj.) 

tlO>  PlAtco,  on  ludiirat«d  clay,  part  of  lliu  nilvor  beint;  altered  to  the  oLlurldv, 
M>rarKyTit4>.    Tno  Ilicfi:Miiie,  Silver  City  <3iBtri<  I,  New  Mexico.     (10UI9.) 

(II)  Vory  ttiiti  platfM,  iu  decompoBsd  malKCial,  Silvpt  Iteef  district,  Washiogton 
CONDly.  I'tah.    (&53ie.) 

(K>  Thin  flslcea,  Iu  futHtlifetoUB  ii:iDd8toue,  the  silver  lieiuK  aiMociat«d  with  th« 
(oMtli.     StonnunlMlui.'.  Silver  Reef  iliHtricI,  Washiugluu  County,  Utah.     (1>5331.} 

ABtlKXTITE.     {VITBEOU8  8ILTKK,  SULPHUBBT  OF  SILVEB,  81LVEB 
GLANCE.) 

CaiD|>asitiou:  Ag,S.  Sulpbi'ieof  silver,  containing,  when  pure,  silver 
87.1  per  cent,  and  sniphur  \2.ii  per  cent. 

It  cr^'ittallixes  in  the  isometric  system,  eBjtecially  in  cubes,  oclafae- 
druns,  and  dodecahedrons.  It  also  oceura  in  rcticnhited,  arborescent, 
uid  Itttform  masses,  and  occasionally  amoi'plions.  It  varies  in  bardnese 
fnioi  3  to  2.^1,  and  in  apecilio  gravity  from  l.l'.t  to  7.36,  bus  a  lead-gray 
color,  inelining  to  black,and  h  full  metallic  luster.  It  can  Ite  easily  cut 
Willi  «  knife  iiilo  tliiii  idiavings. 

ATgeutit«  fa  au  abnu'lant  sniircu  of  silver,  being  found  iu  mauy 
mlneK,  eA|>e4:inlly  below  the  water  level.  To  illustrute  the  occurreuce 
of  arjfentlK',  five  H|M-ciineiis  are  shown. 

(I]  A  Kr»u|>i>r  hriiii<-liln)(o<!tn1iedron>.     Batopilai,  Mexico.     iMSTS.) 

tt)  All  lni|i«4'(iNit  it.voIhI,  In  quavlz.  with  oth^r  Bnlpbldes.     Oou>olidal«d  Virginia 
lUoe,  Conmlnok  lo<K  Morcy  Connty,  Nevnila.     (15171.) 
JUtt— No.  42- 
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inlphiiUB.  Crow-iiI'iiiDtMii 


(3)  Au  imperfect  crystal,  iiiqiinriK,  willi  otlier 
■tofk  lode.  Storey  Conoty,  Nevajla.    (I544H.) 

(4)  Crystalline  sKgraK"'^''  '"'^^  iiiiartK  unil  otlit^i'  Biilpbiiles,     Crovn  Point  H 
Conistock  lode,  Storey  Counly,  Ni'vmla.     (KUBS.) 

(h)  Crystallized,  in  iiDiiFtK,  with  other  sulpbides.     Opliir  Mine, 
Storey  CuuDty,  Nevada.     (15192.) 

BTBPHANn'E.      (BEITTLB   BtLVER  ORE  ) 

Composition:  AgjSbS^  or  5Ags8+8b,8s.  SuI|»ti-autimonideof  bUw 
coutaiuiug  silver  68.o  pvr  vent.,  antiniouy  15.^  i>or  wut.,  and  su[j>li 
1C.3  per  cent. 

It  orj-Btallizes  in  the  orthorbombic  system,  showing  especitilly  tini^ 
bnsal,  uQit  pi-isrn,  and  ootabedrou,  brachy  pitiattoid,  und  bracby  dome  'J 
planes.  It  also  ocuuis  more  or  less  massive  aud  disseminated  tbrougb 
other  material.  It  varies  in  banlucss  from  2  to  2.5,  and  its  8|>eoific 
gravity  is  G.269.  It  is  iron-black  in  color  and  has  a  metallic  lusl«r.  It 
is  quite  brittle,  whence  its  name,  brittle  silver  ore. 

Stepbnnite  is  quite  au  importaut  source  of  silver,  Iteiog  funiid  in 
many  mines,  but  tbe  extraction  of  its  silver  is  difficult,  and  tbe  tot^U 
yield  from  the  mineral  bas  not  been  large.   Toillastrate  tbeocuurreiitfl 
of  stephaniteoue  specimen  is  shown,  ■ 

(1)  Cry8tnlliKoil,"iii  (iimrt;!,  Cbollar  Fotosi  Miue,'Comituck  toile.  Storey  Cuaoln| 
Ifevada.    (1518^.)  ■ 

PVBABQYKITB.     (lll'BY  »ILVEB,   UAHKBED   SILi'ES  OBK.)  fl 

Composition,  Ag^SbS:,  or  3Ag,S+8bi9;,.  Sulpb-anlimonide  of  silTwfl 
containing  silver  Q9.8  percent.,  antimouy  tJLi.u  per  cent.,  and  sulphoH 
17.7  per  cent.  fl 

It  crystallises  in  the  rbombohedral  system,  crystals  being  somewbld 
complex  and  frequently  twinned,  It  also  occurs  in  granular  moa^H 
and  Hometimes  as  impalpable  powder.  It  varies  in  hanlneait  ftom  ^fjln 
2.'>  and  in  specific  gravity  from  5.7  to  5M ;  is  black  to  dark  red  In  nntfiM 
and  opaque  to  trauslnccut  and  bas  a  bright  metallic  luster.  ■ 

Pyrargyrite  is  a  valuable  source  of  silver  and  has  yielded  a  ooui^B 
erable  amount  of  the  metal,  but  the  extraction  of  tbe  metal  fs  BOIMH 
what  dilHcult,  and  ores  in  whieh  it  w  the  chief  mineral,  an  at  Rwfl 
River,  Nevada,  must  be  very  rich  in  order  to  pny  the  expentie  of  wia^| 
ing.  When  it  is  exposed  to  deconipomng  intiueuces,  as  in  tbe  porli^^| 
of  a  vein  above  water  level,  it  is  prune  lo  change,  argeutite,  cetaij^^| 
rite,  and  silver  l>eing,  at  times,  the  result  of  Hit  decomposition.  ^H 
illustrate  tbe  oocurrencc  of  pyrargyrite,  six  specimeue  are  shown:     .^M 

(1)  Cry  stall  izeit,  iu  <iiiartx,  will)  alhe^t  aulptiiilea.  Little  Emma  Miii«,  La^Osli^B 
diatriot,  Jcfletuun  Comity,  Montaua.     (lll&l.)  ^M 

{1)  Well  cryBtftlliieil,  iti  quartz,  sIiowidk  uIbu  a  few  Mimll  crystalii  >'(  iilii|liiiilwM 
Nonh  HtarUine,  [i««M!  Kiver  diittdut,  Laoder  Cuunty,  Nevada.     I1&133.)  *  ^^| 

(H)  Well  eryHtHlliZed,  lu  i|iiaTtX,  vliuwiue  nlsn  :■  l,■^■.    .ihilII   <'^^■l,tlo   i>r  itnpba«l^^| 

Nurtlit^iarMJue.  Kvew  River  ilitttriut,  Lu'i'i  '  ^^| 
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(4}  CT7*taUixcil  mill  giniiiikr,  io  <)uarU,  with  •illitT  Hiil|i)ii'lr<s.  roinari;i>  Mine, 
MMn  RlTerdbtilRl^  Lttnilni  Conuty,  Kevnilu.     (I515lt.) 

(u)  Ci]rHl*Hixm1  and  gr»uriUr,  in  i|iiartz,  wilb  otber  Huliiliiilcs,  Allison  .Mini',  Car- 
Mt  iltstrlet,  Onyliee  Couuly,  Iil»ba.     (14006. ; 

(S)  Intinialely  luixvU  with  gBleoa  ami  blenii-,  nii.li  a littlu  <|iiarU.  l-i'uai  Touder 
riuo.  Priokty  IVar  divtriol.  Juffenmn  Cunnty,  Miint.Hnu.     (tll^G. ) 

PBorsTITK.       (KtTBV     SILVKK,     ABSENKIAL     SII-VBB    OBB,    LIGHT-RED 
SILVEU    OBE.) 

Coiuiwaitiou :  AgjAsS:,  or  SAg^S+AsiSj.  tiitlpli-ariieiiiile  of  silver, 
ooiitainiiig  silver  (i5.5  pci'  cent.,  arsenic  IH.I  {tev  cent.,  and  Bulphiu-  l!f.4 

]M<ir  VAiltt. 

It  cj-yHl!tIliKtv«  in  Lbe  rboiubotiedral  syiiti^Mi,  tuid  itlso  nccnrs  miiHsivc. 
It  varies  ill  hanlnesB  from  '2  to  2.5  and  in  spucillc  gravity  from  S.42  to 
6^,  iH  noclitueal-red  in  color,  traospareut,  and  hsH  an  adamaatine 
luater. 

At]  iniurt^'^tiiig  and  important  ailvtrr  mineriil,  being  f'onnd  frequently 
WitliMt«pliauiie  and  pyiargyrite,  and  like  lliein  bein^diflioult  torwiuee. 

UESSITE.      {TELLURIi-    SLLVktt.) 

Coin|)usitloii :  AgjTe.  Tellnride  of  silver,  containing  hiIvlt  U2.8i)er 
cOQt.  and  t<-llurium  37.:^  \>^  eent. 

Ucr}'«tttilixut  ill  tliv  ortliorliomhid  Hyeitem  and  oeenrs  also  mafwive. ' 
It  rariett  in  LardnesN  from  'J  to  3.5  and  in  speeiliu  gravity  from  8.3  to 
&6,  haa  a  lead-gray  color  and  [iit«tallic  luster,  and  can  l)e  readily  cut 
with  a  kuife. 

An  iiD|K>rUint  silver  mineral  in  a  number  of  (.'oloriulo  iiiiiieit. 

TBTBAHEDHITE.      (KAHLEB2,   (lUAV  ROI'I'EB   OUE.) 
OoiuiMMitioiK  Cni|Sb;a7  or -(CusS+SbiSj,  witb  part  of  tlie  copper  re- 
placed by  iron,  ziuc,  mercury,  or  silver  and  part  of  the  antimony  by 
or  liiHinutli,  tbus  forming  a  very  complex  composition.     In  the 
ffsriulliw  containhi);  silver  H  noiuutiinoa  aiaouiits  to  31  per  cent.,  bat  is 
ore  frvapioiitly  Itsitit  tlian  lU  i>er  cent. 

It  cryslallistM  in  Mie  isometric  system,  eitpedally  in  tetratiedrons 
wLeoue  ita  name),  and  cryHtalx  are  frequently  very  complex.  It  also 
very  fk-e^juently  occurs  massive.  It  varies  in  Lardness  from  3  to 
4Ji  and  in  sppcitlc  gravity  ftom  4.5  to  5.U,  and  in  color  from  gray  to 
Muck,  and  liaH  a  full  metallic  lufter. 

Tetnibvdritis  wliile  essentially  a  copiwr  mineral,  is  generally  more 

valaablu  for  ita  silver  contents,  altliongli  very  variuble  in  ncbness, 

Aud  [be  extraction  of  tlie  silver  is  intimately  connected  with  the  met- 

allurgy  of  copjier. 

To  illustrate  ttieocciirireuceof  tetrabedritofonrspeciiDeus  are  shown: 

(l}MMaivf<.   Willi  a   littlu   •\aan.K.     WilU-Vnil   Miitr,   Inyo  Comiiy,   Catiroruin. 

Mira,  iu  quartx.  very  inndi  •titiiicil  l>v  t'.urlio'iiilM"rc'0|'i«-T  n ili-  ilwim. 

gf  Um  teunlH'ilrlU'.     ftli-w,irr'<t  Wonilur   Miiio.    Puiiikiiiini    aislTicl.    luyu 
■MmU.    (14QJ!.> 
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(:t)  Massive,  iu  •lunrtz,  witb  a  little  KalBiin,  bleiidi',  iiuil  |jyril<'.     Sbeba  Ht 
dJBtrict,  Humboldt  County,  NeTiul».     (]5r)Sll.,i 

(4)  Massive.  iiitiiuiit>*l7  mixed  with  g:aleiia.  bleudu,  ami  iiyrilv.     A  Turj«l) 
islic  siieuimen.     Mim«e  Miua.  Pnrk  Comily,  Colorado.     |:HMll.j 
CEEAEGVttlTi:   (HOBN  SILVBE.) 

Composition:  AgCI.    Clilorido  of  silver,  cootaiuiug  silver,  76^  | 
cent.,  aud  cbloriiie,  24.T  per  cent. 

It  cryBtallizes  id  tlie  isometric  Hyatem,  especially  in  ciibes,  o  _ 
(Iroue,  (lodecabedions,  aud  compounds  of  tbese.  Its  most  general  ocoor- 
rence  is  massive,  esi)eoially  iu  crnsts  and  flakes,  and  as  tbe  Biting  uf 
minute  fissures.  It  varies  in  hardness  from  1  to  1.5.  and  in  s]>ecific 
gravity  from  5.31  to  5.53.  When  pure  and  i>erfectly  Iresh  it  is  pearl- 
gray  to  colorless,  but  foreign  material  may  give  it  a  variety  of  tints, 
and  on  exposure  to  Hgbt  it  soon  darkens  iu  color  and  may  become  black 
on  tbe  surface.  It  has  a  resinous  luster  aud  may  readily  be  cut  witlt  ai| 
knife,  wbenceitsnamecerargyrite,  which  is  the  Greek  equivalent  of  tl 
common  name  horn  silver. 

Gerargyrit^!  is  one  of  the  most  important  of  all  tbe  silver  miner^s,  ^ 
aud  has  yielded  large  amounts  uf  the  meUd.     It  is  generally  tbe  re«uU 
of  the  decomi>ositiou  of  otber  silver  minerals,  aud  is  therefore  most 
abundant  in  the  upper  workings  of  a  mine,  ^bove  tbe  water  level.    To  . 
illastrate  tbe  occurrence  of  cerargyrite  seven  specimens  are  showui 

(I)  Itii|ierfect uryataK  resulting  from  tbe  decomposition  of  ruby  ailver,  iu  bulltt 
Horu  Silver  Hine,  Frisuo  disttict,  Beaver  Conaty,  UUU.     (Ki337.) 

(i)  CrysUIIizod,  in  quartz  stained  by-  decani  posit  ion  products.  High  BriJj^  MiDci, 
Pbilailelphia  district,  Nye  County,  Nevada.    (15736.; 

(3)  Massive,  wilh  a  little  barite  :  a  nearly  solidlnitifior  chloride  of  nil  vet,  weigli- 
inj  10  poundH,  ami  wortb  about  $100.  Robert  E.  Lee  Mine,  Liuulviile,  l.ak«  County, 
C(ilo»<1o.     (M40,) 

(4)  A  thin  crust  oil  iiuartx.  Eberlinrdt  Miix-.  Huv.iua  iliatrici.  Mailisoo  County, 
Houtana.    {lOD-Je.) 

(5)  A  crust  on  quartz.      Meadoiv    Valley  Mine,   l^ly    dislrtil.   Liucoln   Cnua^'J 
Nevada.     (IMK.,)  ''^ 

(6)  Flakes,  iu  decuiuposed  material.     High  Bridge  Minn,  I'liiliulDlphlaillslrlcti  II 
County.  Nevada.    <15Tla.) 

<7)  Flakes,  Hlliu);  flasures  iu  deoompuseil  i|nartz«ae  miiteriaL     BaKclona  t 
1,  Spauisb  Belt  district.  Nye  County,  Nevad.i.     {;,a3it.) 

KMBOLITE  (MEdABSOmTE.) 
Composition ;  Ag  ((JlBr).     OLloro-bromide  of  silver,  in  wMcli 
ratio  of  chlorine  to.biiimiue  varies  greatly,  coutains,  silver  61  to  73 
cent.,  bromiiie  8  to  ^-1  per  cent.,  and  cblorine  5  to  20  per  oenl. 

It  crystallizes  iu  tbo  isometric  system,  and  occurs  also  uiassivi*  aud  us 
coatings.     It  varies  iu  hardneHD  from  1  to  1.5,  and  in  si>ecinc  gravit) 
from  5.31  to  3.43;  is  colored  various  shades  of  green  and  yellqw  ; 
an  adamantine  luster,  and  darkens  on  exposure  to  light. 

IJmbolitA^  frequently  Hccoiii|i)iuics  cerargyrite.    To  iilostralH  tlie, 
currcnce  of  cinlMiliU^  one  speciuicn  i«  shown  : 

(1)  Ci-yrtulluieiTUsl  iiii-'bcri,     I:  r  l.iika(.'<ttiiity, 

mdo.    IM4-J.J 
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Silver  Orbs. 

For  the  vxtractiou  of  tlie  uietitl,  silver  orea  may  be  divided  iuUi  two 
claSHcs,  nitlliiti;  ores  and  smelting  on-s;  tliese  agdiii  nrc  HiilHlivideil  iiito 
fivp-tnilliiig  ami  roastiiig-iniliing,  and  sllver-smelliiig,  and  silver-lead- 
saieltiug  ares. 

A  uiilliDg  ore  ia  one  fnmi  wliicli  tltfi  silver  may  W  extracted  by  llie 
Ui*e  uF  invreury ;  »  free-milUtigore  ii^  oim  tliiit  yields  its  Hilver  to  iiu^r- 
cury  by  Hiniidy  crushing  and  submitting  tlie  tiue  iiiateriat  to  the  action 
of  mercury,  either  with  or  without  tlie  aid  of  c.liemicaU;  a  roaBtinc 
milling  ore  is  one  tliat  reqaircs  roanting,  generally  with  salt  (ehlorid- 
Iziog),  Itefore  it  will  yield  its  silver  to  the  mercury. 

A  «(neltingoi-e  jhoiiw  Trom  which  tlu^  silver  can  be  extracted  by  fnsiou 
in  n  suitable  furnace;  a  silver-smelting  ore  is  one  containing  the  silver 
mainly  ia  the  metallic  state,  and  yields  higb  grade  Imllion  at  one  fusion, 
this  cbantcter  of  Ore  \a  mre;  a  silver-lead-smelting  ore  is  a  lead  ore 
coDtaiuiug  silver,  and  which,  ou  sineltiug,  yields  silver-lead  or  base 
biillloD. 

With  the  silver-lead-amelting  ores  are  included  the  "dry"  ores  which 
require  smelting  to  extract  the  silver  but  do  not  contain  sufficient 
lewl  for  that  purpose.  In  smelting  Ihey  are  generally  minced  with 
silver-lttod-s melting  ores  coutaiuiug  nn  esuess  of  leatl  or  with  silver- 
bearing  cop)>er  ores. 

There  are  a  few  ores  that  do  not  conform  to  this  claasilication,  but 
require  different  and  more  elaborate  processes  for  the  extraction  of  the 
metal;  among  IheHe  should  be  esjiecially  note<l  the  leaching  aiid  the 
nlver- bearing  copper  ores. 

PRKE-MILLINQ  SII.VKB  ORES. 

Strictly  siieaking,  only  those  ores  containing  silver  in  the  metallic 
■tale  or  an  chloride  (imiide,  bromide)  can  be  called  free-milling,  since 
leare  the  only  silver  minerals  that  yield  the  metal  easily  to  mercury; 
but  by  Ibe  use  of  various  chemicals,  especially  sulphate  of  copiier,  other 
itiinentls,  particularly  the  sulphide,  can  be  made  In  yield  ihe  metal  to 
mere  Dry. 

Tlie  gaiigiie  carrying  the  silver  minerals  varies  greatly,  pure  and  un- 
alteml  <)uurt/,impurequartz, especially  stained  by  decomposition  prod- 
ncta  and  containing  oxides  of  several  metals,  particularly  iron  and  man- 
ganese, and  carbonates  of  lime  and  magnesia,  calcite  and  dolomite, 
beioff  the  most  common. 

In  MHne  cases  mines  produce  free-milling  ores  at  all  depths,  where 
the  cbarnet^^ristic  ore  from  the  lower  levels  is  essentially  <piartz  or  cal- 
eite  carrj-ing  free  silver,  argentiti-,  atid  similar  minerals.  In  a  great 
many  cmcs,  however,  n  mine  will  produce  free  silver  aud  chloride  at 
■od  ncjtr  tht>  snr&ce,  or  above  thn  water  level,  from  the  decomposition 
«'  "**!«■  Bilver  minerals,  .ind  after  passing  the  water  level  the  charou- 
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ter  of  the  ore  will  cliaiige  »n(l  cease  to  be  rri>e  milling.  In  doiiik 
the  ore  simply  becomes  iv  roasUtig- milling  ore  ;  in  some  it  may  Iki 
a  silver-lead  smelting  ore,  and  iu  oMiers  metals  occur  witti  th«  ftilrer 
requiring  a  spetiiiil  treatment,  while  in  ollii-rs  it  may  becutue  so  refroc 
tory  tliiU  its  silver  v.iu  no  longer  be  extracted  to  ndraiitage. 

In  many  cases  ori's  that  arc  called  free-milling  contain  silver  tliat  will 
not  amalgiimato,  and  frequently  in  such  cases  the  tailings  from  the  pro 
cess  contains  enough  silver  to  be  reworked  by  other  processes, 
times  ores  containing  the  metal  pnrtly  in  a  condition  to  amalgamate 
partly  not  are  trealod  us  if  none  of  it  woald  amalgamate?. 

To  ilhistratis   tho  occurrence  of   strictly  free-milling    ores  thirli 
specimens  are  shown  i 

(!)  Freeailvet,  in  fine  wire  anit  njosa,  aud  italpLicteH,  especinJly  fiulennanil  Ueoi 
iu  cnlcite.    SaiiU  Domingo  Mine,  Hatopilaa,  Meiifo,    (64i»9.) 

('J}  Free  ailvor,  in  a  iuhsm  of  blaisk  ileooniiKiHitiuii  iirixlucta,  in  qnartt  fltaiuPtl  hj  iton 
Budcopper.    ArixoonMiiin,  Btie n a Viata district,  Hiinibotdt  CoiiDl.y.Xevtuttt,    (1569},) 

(3)  SiWer  aud  cerargjrrite,  in  roasilifemns  aaDilstoue,  tbo  allvci'  lieiiig  more  or  l«n 
iotimatvlj  a»«Dciiitad  with  tbo  foHsilB;  coninioiil.v  called  eitver-b«»riiiff  soudataiiB. 
Eieb  ore,     Barl)ee  and  Walker  Miuo,  Silver  Reef  district,  Waahiuttton  Connty,  C| 
(55339.) 

(4)  Cerargyrite,  in  aniall  apecka  in  ailicenns  aandstoud.     Kioh  ore.     Slormont 
Silver  Keef  lUstrivt,  Waxhtuglou  County,  Ulsli.     (55333.) 

(5)  Cerargyrite,  in  tliin  but  \arifo  flakes  on  limoDite.    Monot  Diablo  MiD«,  Col 
bDBdialrict,  Esmonilda  Cunniy.  Nevnita.     (li)li.17.) 

<B)  CerargyTitu,  iu  Hinall  Hakeg  ac»tt«red  tlirougb  qnart.e  8laiu«d 
proOnuts.     Uineml  Hill  MiniUK  CuiiJ|iany,  Uiueial  Hill   diiatrict.  Elko  Conoty, 
vflda.    (1532r..) 

(7)  SiliueonN  liincBtoDe,  oontaiiiing  the  8ilTt<rascprar);yTile.  Eberbul and  Anron 
Mine,  White  I'Ln(^ dintriot.  VTbite  I'tni'  Conuty,  Nevada,     (I5li«i0.) 

(B)  Liuieatone  and  r[iiHrtr.,  itliuwrti);  staina  of  deconi position  from  copper  luinenl*, 
containing  the  silver  aa  cerargyrite.  Eberbartaud  Aurora  Mine,  Wliit«  Pius  diatriot, 
While  fine  Comity,  Kevada.    ((15317.} 

(9)  Limestone  and  ijiiartx,  sbuwini;  Htaius  ol'  iiianijaueM;  a  rrei|iieiit  aaaocikt»*( 
froB-niillingores.  Eberhart  andAur<iraUiiie.  While  Pine  diatrict,  WbiloPineCoi 
Nevatla.    (6KUa) 

(10)  ijiiart/,stniiiMlliy  lutKlaiid  iron  deoomponit ion proilnctii.  Noriheni  Itetln; 
Coliimbnadintrit't,  Kaineri'ida  Coniily,  Nevada.     (tSKIl.) 

(11)  Qnartx.  Bl.aiuo<l  by  lea<1  and  cn|>p(ir  decnni position  |>r(idiiFls.  Hmwn'it  Itop* 
Mine,  Lida  Valley  diatricr,  KsniiTnldH  Connly,  Nevada.     Ob.^Ti'.} 

(IJ)  Ijiiartx,  Htaineil  by  )i>:u!  deiMiiii[i(wil>nn  pmdnctnand  rontalniUK  >  little  galena; 
alto  ataini-d  by  varbunate  iif  uopiier.  i^tar  Miiie,  Mineral  Kill  district.  ElkoConuty. 
Nevada.     (IKtae.) 

(13)  Qnartx,  stained  by  lead,  eopper,  and  iron  decotu position  prodnctn.  TIpten 
Mine,  Coliimbii»diHtrict,  Kanierabla {.'onnly,  Nevnda.     (ITift):*.) 

To  illustrate  free-milling  ore  retjuiring  the  use  of  chemicnK  twelve 
specimens  are  shown: 

(1)  <jLiarti'.,  rniilniuing  anlphides  morn  or  Icsa  dennmposc-d.  Bnlniont  Hin«,  Pfcife- 
delpbiadistrii-l.  Nye  County,  Nevada.     (IKMSIl.j 

(1i)  (Jajrtz,  eoiitalnlnj;  anIphidM  inor«  or  leiu  dtvomposcil ;  ahowlnR  bIaIi 
Littto  Bouaiuu  Hlue,  Co[>e  diatHet,  HIko  County,  N'evula.    ( I&817.) 
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(3>  (}nsn«,  naluvd  by  (locom position  product*,  Miwoially  uopper  minerals.     Bel- 
Mlnv,  PLiUttilnlpbUillBlriot,  N.v^CuuuCy.  Nevwla.     (154^.) 

(I)  OalMia  auil  t«t»lieilnte,  shuwitiK  daoumiraBLtion.  HiRlibriclgu  Mine,  Fhilailel- 
pki«  dUtriot.  Jiyt!  Coimty.  Nnvndii.     (IMIld.) 

All  the  fullowiug  ftiieciiueiit  are  from  tlie  ('oiii^iock  ImhI^,  Storey 
OoDtity,  Sevada :  < 

<S)  Free  aJlviir,  «rgeDtito.  Ht4^pblluite,  anil  other  sulphides,  with  quai-tii,  both 
flhKr»eteriatlo  and  Blaincd  by  ilecHiiupaaitiDU  products.     Mesican  Jline.     (Ia4t>;<,) 

(S)  Argeutil^.  in  iiunnx,  with  other aulphiales.     Rich  iirf.     Hale  JL  Norcoaa  Mine. 

(3)  Tuioaa  KnlphldHS,  e8|>0uiall}'  argentite  und  Biilpli-untimouules  of  Bilvvr.  in 
q«*rti.     Uicli  utw.    Ciilifomia  and  CouHolidnted  VirKiuin  Miue,     (15;HI<I.) 

(8)  Various  •olpUidus,  e«pL-uiaUy  UKentiUi,  pyrite,  and  chulrupyril«,  iu  iguartit. 
Sioh  or«,    Crown  Point  Hiue.    (luVau.) 

(9)  Qiurti,  milk  white,  imperreotly  nnd  coarsely  Dryatalliznl  in  plates,  with 
arxenliteilepoHited  between  the  cryxtals.     Very  characteruitii:.     L'ni«Ti  Polul  Mine. 

00)  Itecumpoaed  uinlerial  nod  <|nartz,  showings  aiuall  amonula  of  sulphides.  A 
good  r«pre«Bntstiva  apecinieu.    Oousuli dated  Virginia  Miue.     ( I'li:)!,) 

(II)  Quarts  with  some  oaloite,  oarrying  lulpbides.  Averui;e  value  fTU  per  ton. 
A  tmir  reprosentatiTn  B|K«liueu.     Ueloher  Mine.     (luSS.^.) 

(Wi  Snipbides,  ftrgeatit-c,  galena,  blende,  c b a Ico pyrite,  wilti  a  little  cguurtz.  Rich 
•m.    OpbirMioe.    (l5i!)J.) 

These  UoiUBtock  ortis  cnntain  oii  the  average  nearly  30  per  c«mt.  of 
tbeirvalae  in  gold,  but  the  relative  amount  of  silver  by  weijjrlit  esce«dB 
tbe  gold  HO  iniioli  (bat  tbey  are  classed  a»  silver  ores,  and  are  treated 
by  the  niilllug  process  with  the  aae  of  uheniicals,  and  well  tlltistrati'  this 
c^aneter  of  ores. 

BDASTtNO  MILLrNO  ORBS. 

Where  silver  ores  contain  so  maoh  base  metal,  as  lead  or  copper, 
especially  in  ihe  form  of  sulphides,  as  to  prevent  the  silver  from  atnal- 
punatiug,  and  yet  not  enon|;h  to  constitute  a  smelting  oi-e,  or  when  the 
•Urer  in  In  a  comjilex  compouud,  snch  aB  the  Bulph-aatimonides  and 
aneDiilvH.  that  will  not  amalgamate,  they  ma>4t  be  roasted  before  they 
will  readily  yield  the  metal  to  mercary.  OcoLsionally  a  simple  roasting 
is  saffieieiit,  but  generally  an  addition  of  Bait  is  required  in  order  to 
eoavert  the  silver  into  chloride. 

Th^tte  urea  generally  occur  in  a  qiiartzose  gangue,  and  while  this  is 
oocMtiutially  stained  by  decomposition  products  it  is  frequently  quite 
|igre  and  nnaltered.  Sometimes  carbonates,  especially  the  carbonate 
c»f  inaugfuie«c,  are  abutidunt  in  the  ore. 

To  illufitrHte  the  occurrence  of  roastiiig-milling  ores  five  Npecimens, 
tofp-tlier  with  a  complete  series  from  the  Ontario  Mine,  are  shown. 

<1)  |-'r«i  nilver  and  argeiiHte,  in  iiuartx,  togetber  with  ah  intimala  lulxturoaf  anl- 
p4tMl««,  KHTeral  of  whkb  uarry  silver ;  also  cnrbonato  iif  mangHiivnn  ( rliodoebroail*]. 
BlBh  ora.     Mouluiii  Mini,  Deer  Loiltce  Connty,  Montana.     (r>^57ri.) 

VH  AlCMitJt*,  la  i)iiar(£,  tuK«tbur  with  itii  intimate  mixture  t>r  eiilphldn*,  anver*! 
linwry  Alver:  aLwoBrbuiiiitt'  orniani;anese(rhodi>ufaroidtt>).  Monltaa  Hltin, 
■-Hulj,  MoutuDfi.    (r.,v.>;i.  \ 
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(It)  VuriuuH  dill |)li [ilea,  oM|ll^cIuUy  ualeuu,  iu  iiuarlx  liitil  rUoduoluoiiitF.     II 
TDD  nf  ore.     Moullon  iliue,  Deer  LoAko  CuudI.v,  Montana.     (a.'i57fi.) 

(4)  PyrargjTlte  aud  fttepbanile,  Id  qunrU.     Rich  ure.     GroTu's  Ulu«,  Kms»  B 
diitUiut,  LftDdcr  Coaaty,  Nevs<la.     (t5L^.) 

(!i)  PyrarKviite^nd  8te[iIiaDite.  in  i|iisrtz,  nltli  varioiia  ol.hur  8ul)ihit1i«,  « 
,    pyrite.    Ricli  nre.      Tbe  Hpecinieii  sboivs  llje  full  widlli  of  tlio  vrlii.     t'olUrll 
Uiiui,  Rdi-se  Rivor  ilistrkt,  Lniidor  Connty,  Nevada.     (lr436.) 


;  pro- 

g  tbe 
.itiuut 


This  iiiiue  is  situatud  at  Park  Oity,  Summit  County,  Utah,  and  is  « 
of  the  model  silver  niiues  of  tbe  country,  bariug  been  a  constant  pro- 
ducer of  bullion  siucti  it  was  first  opened  iu  1874,  aud  being  now  well 
developed  and  prospected  several  yeare  ahead  of  tbe  actual  mining. 

Tbe  vein   is  a  coula<:t  between   a  porphyry  banging  wall   ttniU 
quartzite  foot  wall,  tbe  latter  dipping  towards   the  vein.     Tite  vn 
proper  is  10  to  45  ieet  thick,  while  tbe  pay  streak  varies  from  10  iocli^ 
to  10  feet.     It  has  been  develo[>ed  for  a  distiince  of  3,0(10  feet  along  tbe 
strike  aud  to  a  depth  of  1,000  feet.    There  are  three  three  compartitieut 
shafts,  two  eompartmeuts  being  for  the  hoisting  of  ore  and  the  other  fi 
pumps  and  pipes.    Uwing  to  tbe  shattered  and  flssuretl  nature  of  I 
foot  wall  the  mine  receives  the  drainage  of  a  very  large  area,  audino 
sequeutly  very  wet ;  0,000  gallons  a  tninuto  of  water  are  piimi>ed  I 
drained  from  it. 

The  ore  from  the  upper  levels  was  free-milling,  but  as  depth  1 
gained  it  became  more  aud  more  base  from  ibe  increase  of  zinc,  luc 
and  copper  sulphide  miner^ik,  and  all  tbe  ore  required  roasting  with 
salt.  At  still  greater  depths  galena,  very  rich  in  silver,  appeared 
abundantly,  aud  now  considerable  smelting  ore  is  produced, 
mine  furnishes  an  excellent  illustration  of  the  changes  wbiob  take  { 
in  going  down  upon  a  vein. 

The  ore  consists  of  quartz  and  sulphides,  most  of  which  are  inoi 
less  decomposed ;  pyrargyrite,  g»lena,  blende,  tetrabeilriie,  aud  ( 
bonates  of  copper  being  readily  discernable,  while  wulfenite  aud  I 
sulphur  are  occasionally  found.     There  is  a  considerable  atnoantf 
clay,  generally  more  or  less  stained  by  cop[ier. 

The  collection  from  this  mine  was  made  by  Captain  Keith  In  Octobd 
ism.    It  includes  nineteen  characteristic  specimens  taken  over  n  b 
area  of  the  mine,  and  is  thoroughly  representative. 

Tbe  following  specimen  represents  the  general  character  of  the  v 

tetntliiHlTiK,  p;ritii,  deooui  |>oBitii>ii  pruduvtn. 
luntiel.     (i57aa.) 

Five  samples  from  dillereut  points  on  the  lit'th  level  west  of  d 
tunnel  show : 

(1)  Quarts,  unloivil  l>y  vu[)>iiiHiliic<>niiiu«ltiuD  iimilt 
(aSTW) 
Hi  Psooiii)K>8iiiuii  iinxluotB,  111  iiuarbii.    4Ihi  fni.    ^r^TW.  J 


h 
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<3>  Usleui*,    itn«-ii[ii|i»ititii>ii    |iriHliirt^,    najioi^l:!)!;     •'ii|iiii'i',    :iiiit     i(iiitrl.c.     .'•(Hi    l»«t, 

(4)  D«oompaaitlou  pnxliioU  in  r]iiiir(;s.     57T  liiit.     i.Vi7:il.  > 
(6)  Foot  w«U.    tM7fo«t.    l>)T4U.j 

(1)  De«aiaiH>aiti»u  priKlncU,  i>>Tik'.     Krciiii  nix;liliiv.'l.  -'I  Cn-i  cuhI  "f 'Irniii  tunnel, 
|B67lB.) 
«t)  Oalena,  pyritc,  bleniln,  Biiil  <leuompuiilti<m  priHliictH.     t'ram  sixth  levnl,  TO  feel 
l*t  itf  drain  (nliDcl.     <!n784.) 

A  section  of  tUe  rein  on  the  aixtU  level,  alwiit  ViH  feot  west  of  the 
dniu  tunnel.  U  illaotrated  by  four  speeiinenH : 

(I)  lUngiUK  wall,  stained  bf  cnppor  aud  iron.    (!i.'iT3!'.) 

(4)  HmnKing  wall,     (fwr:!!!.) 

^3)  Quarts,  Hiaiiiod   liy  ilvonitiiiiitiil.iiiii  girniliiclH,  enpi^i'ialiy  cii]i|>nr  niiil  rnniiij.inOMc 

(4)  Foot  wall.     (5.'>74l.< 

A  Bectioii  of  the  vein  on  tlie  sixth  level,  about  1,400  I'cet  west  of  the 
drain  lunnel,  in  illnstrateil  l>y  six  t^pwinietis: 
(I)  tUn^Jnc  wull.     (,X>7W.) 
(3)  GalFDO,  decuai position  pnxlucta.     (037:14,} 

(3)  Oalena,  blrnile,  Ictralieilrite,  ilecoinpnHiliou  prodiiut-a.     (5>*)Tn6.) 

(4)  DeoDtn position  proiliiPiii,  nuiutz.    (5&TJ6.I 
(ft)  Dccam position  pr<Hluct,s.     (5&T:iT.) 

(6)  t'notwall.     (.'»T43.) 

(1)  Oat»>na,  deconipoaitiou  prmlnctn.  Fruiii  tlie  piRlitli  level,  l-ld  feet  wast  of  drain 
UUWl.     (fi6T38.) 

SrLVBB  8UELTIHG  QBE». 

TheM  orea  consist  of  fVee  nilver,  generally  in  crystalline  branching 
aggregates  of  iniiueUHe  size,  with  occnsionallya  small  amount  of  argeu- 
Uie,  Id  n  gangiie,  generally  of  erystailine  ealcite,  the  silver  aniouuting 
Id  soinv  ciiseit  to  two  tliirdBof  the  weight  of  the  ore.  Along  with  this 
Tery  rich  ore  there  iHalways  a  large  uujount  of  lower- grade  ore  requiring 
B  very  tliScrBUt  uode  of  treatment.  On  nccount  of  the  richness  of  these 
I  tlie  actual  amount  i(ro<tueed  is  Hiiiall  compared  with  the  amoaut  of 
tlie  |KK>rer  ores.  One  ton  of  the  former  may  Iw  worth  more  than  100 
buis  of  Uie  latter. 

Tbt)  rich  ores  are  isimply  melte<l,  generally  on  a  enpel,  with  suitable 
duxcai,  to  remove  the  gangue  antl  leave  the  pure  silver  behind.  The 
■noHt  i-ouimon  tlux  is  litharge  or  oxide  of  lead.  When  argeutite  occurs 
with  the  silver  scrap  iron  is  aildeO  to  reduce  the  silver  from  it.  In 
MHne  esses  metallic  lead  is  added  and  has  to  be  removed  by  cupellation 
aftt^  tbe  separation  of  the  gangue  and  metal. 

TbeMi  oreit  aresuldoni  treut<'d  at  th«  mine,  but  are  generally  shipped 
away  noil  are  treated  at  some  cenlral  pointwhenevera  sufficient  amount 
has  aucumulateil.  Many  Mexican  and  South  American  niin&s  have 
pcodnnil  large  amounlH  of  mtver  from  this  diaraeter  of  ore.  Some 
niw^  untahly  ihe  Kungsberg,  In  Norwiiy,  produce  a  large  nniouot 
tiT  ttUver  in  lUe  iiaIivi-  state  in  considerable  masses. 


^^K6 

^^^B      TUesu  ores  are  eim|>ly  lead  ores  cnutalDing  a  valaable  amount  of 
P  vflr.    In  most  casus  tlierci  are  no  physical  cbAractent  to  distiDguista 

1  argentiferous  from  tUe  nonarneiitiferous  lead  ores;  and  since  tlie| 

^^^^fiesB  of  smelting  tbe  lead  is  tlie  aame  in  both  cases.  thf,v  will  be  shi 
^^^Bfai  the  lead  series. 

I 
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tflLVRB-LEAD-SMEI-TINO  ORES. 


Processes  of  KxTRArriNR  Silvbb. 


KSTHB     EXTBACTION     OF 


^ilteb  pbom  bake  obe»  by  roasting 

MILLING, 


Tbe  ore  aa  delivered  at  the  mills  is  first  passed  over  a "  ^iZ8 
wbicli  is  a  screen  of  parallel  bars,  tJi  separate  the  coarse  from  tlie  fl 
Tbe  coarse  material  is  then  passed  tbrongb  ^ol^lc  breakers  to  n.>dn« 
to  a  suitable  uniform  size.  The  fine  ore  from  tlie  grizzly  and  that  t 
the  breaker  are  passed  on  to  some  kind  of  a  drjinii  apparatus.  A 
being  thoroughly  dried  tbe  ore  is  crushed,  tbe  fineness  of  tbe  crash 
depending  on  the  character  of  tbe  ore.  Tbe  stamped  ore  is  geiier 
mixed  with  a  uertain  proportion  of  dry  .stamped  salt ;  insoiu«ci 
however,  the  salt  is  mixeil  with  the  ore  previous  to  NtHmpiug.  ', 
amount  of  salt  added  to  the  ore  varies  according  to  circumstancea, 
peudiug  both  upon  the  iimoiint  of  silver  in  tbe  ore  and  also  upon 
oharaeter  of  the  ganguf,  rich  ores  requiring  more  salt  and  ore« ) 
taining  manganese  reipiiring  targe  amounts  of  salt. 

Tbe  mixe<l  ore  and  fialt  are  next  passed  on  to  some  kind  of  a  r 
fiirnaee,  the  object  of  the  roasting  being  to  transform  the  aiivea*  t 
chloride  by  means  of  the  salt.  Owing  t«  the  fineneaa  of  the  malcri 
eonsideralileamonntis  carried  out  of  tbe  furnace  by  the  draft,  and 
is  collected  as  far  aa  possible  in  dust  cbamheva  and  flues,  tbe  male 
80  colleoled  beiug  added  from  time  to  time  to  tbe  product  of  tbe  farn 

After  I'oasting  tbe  material  in  withdrawn  from  the  fuinaee  aud 
lowed  to  remain  in  heaps  in  order  to  cumplet«  tbe  chloridiKing  of 
ailver,  after  which  it  is  transferred  to  the  pans.  In  the  paun  a  i 
ble  amount  of  water  is  added  to  make  a  thin  paste  and  auffi 
mercury  to  gather  tbe  silver  intoan  amalgam.  Sometimes  cbetni 
are  also  added  in  the  pan,  but  this  should  be  avoided  as  far  ad  j 
sible,  and  generally  can  be,  liy  giving  sufficient  attention  to  the  n 
ing.  A  thoroughly  roasted  ore  sbonld  ref|nire  uo  treiitmenl  in  tb« 
Tbe  use  of  a  small  amount  of  zinu  in  the  pan  is  quite  common  i 
serves  to  protect  the  iron  of  which  the  pans  are  made. 

By  suitable  arraugemeuts  tbe  pulp  in  I  bo  pans  is  kept  agitated 
order  to  bring  the  mercury  into  the  closest  contact  possible  with 
ore  ;  at  tbe  same  time  the  ow.  is  ground  still  liner.  This  U|ierati4 
continued  until  as  much  as  possible  of  tbe  silver  has  oombluod  witU 
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After  tbe  iiiinilguiiiKtiou  is  complete  tUe  inaUtnnI  is  rtiu  out  from  tlie  1 
l>auii  into  settlers,  wliicb  are  similar  to  tht>  pans,  except  ttial  they  do  j 
not  ^riml.  In  tbeae  the  pulp  iu  mmle  much  tbiiiiier  by  the  addition  of  1 
water,  and  the  ablation  of  the  material  is  so  graduated  as  to  keep  the  f 
One  light  ore  iu  xuspensioD,  and  to  allow  the  heavy  amalgam  and  mer- 
cury to  sink  to  the  bottom. 

Prom  time  to  time  the  water  holding  the  waste  material  in  saspeDSioD  J 
is  drawn  off  at  the  top,  and  tlie  amalgam  and  excess  of  mercury  from  the  I 
bottom.  After  leaving  the  mill  the  water  carryinir  tlie  tailings, or  waste  J 
material,  is  allowed  to  dejKWit  the  tailiui^s,  which  mmu  accumulate  iu  j 
large  amonnts. 

The  object  of  the  whole  operation  is  to  remove  as  much  as  jmasible  j 
ofthe  silver,  so  that  tlieae  tails  will  be  worthless.  They  are  never  entirely  I 
free  from  silver,  and  in  some  oases,  owing  to  the  bad  working  of  the 
mill  from  various  causes,  or  to  a  8|jecial  rebeiliousnuaa  of  the  ore,  tliey  j 
bare  to  be  run  through  the  mill  again,  tu  some  cases,  while  yet  c 
taining  a  couaiderableamuuut  of  silver,  tliey  are  allowed  to  accumnlate  | 
nutil  they  can  be  treated  more  cheaply. 

The  amalgam  from  the  8ettier.>i  is  thrown  into  stout  cauvaa  bags,  which  I 
retain  the  amalgam,  but  allow  the  excess  of  mercury  to  strain  through;  . 
this  mercury  is  then  ready  to  be  used  over  again.  The  hard  dry  amal- 
gam remaining  in  the  strainers  is  collected,  put  into  cast-irou  rAtoils, 
and  heated  to  drive  off  the  mercury,  which  is  collected  and  is  ready  for 
use  again.  The  silver  sponge  or  bullion  remaining  in  the  retort  is 
melted  in  crucibles,  and  cast  iuto  ingots  of  suitable  size. 

The  fineness  or  amount  of  silver  iu  1,000  parts  of  thin  bullion  varies  I 
greatly,  and  de|>ends  upon  the  character  of  the  ore,  since  the  other 
metals  found  associated  with  the  silver  are  affected  more  or  less  iu  the 
same  way  as  tlie  silver,  and  follow  along  through  the  whole  operation 
with  it,  and  are  found  in  the  bnllion.     This  impure  bullion  has  to  be  < 
NUbjercted  to  a  reduing  operation  in  order  to  separate  the  silver,  this,  i 
however,  is  generally  carried  on  at  a  separate  works,  and  especially  at 
the  mints. 

A  cross-section  of  a  mill  suited  to  (his  operation  is  shown  in  PL,  ill   < 
and  the  interior  of  a  pau  mill  for  extracting  the  silver  by  amalgamatioa 
in  PI,.  IV, 

To  illustrate  this  operation  two  collections  are  shown.  The  first  is 
tW>m  the  Ontario  Mill,  Park  City,  Summit  Uonnty,  Utah,  and  the  sec- 
ond from  the  Moulton  Mill,  Butte,  Silver  liow  Oonnty,  Montana. 


This  mill  treats  only"  the  ores  extracted  from  the  Outario  niin 
ores  from  the  Outario  mine,  in  the  upper  levels,  oousist  of  entirely  de- 
composed material,  being  quartz  stained  by  decomposition  products,  j 
hot  in  the  lower  levels  unaltered  sulphides  make  their  appearance,  | 
especially  galena,  blende  und  ti'traltedrite.     Imbedded  in  the  compact   < 
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galena  will  frequently  he  Ibiiiid  patches  of  i>.VTatg.vrit«,  hardly  toil 
distinguUheU  I'min  tbe  galena,  except  by  tbe  clottesr  iu8(>ccUau.    Tta 
Innip  galena  18  very  rich  in  silver,  averaging  about  'JWt  ouuc«8  per 
select  specimens  rimiiing  as  Iiigb  na  8(H>  lo  !HH)  ounces  i>er  Ion. 
average  amoaut  of  lead  iu  tbe  ore  is  2  per  cent.    The  average  an 
uf  silver  in  tbe  ores  treated  is  about  101)  (luuceit  [ter  ton,  of  which  Oftn 
cent,  is  saved  in  the  mill,  3  oiioces  remain  in  the  tailings,  and  1  f. 
is  lost  in  tbe  treatirient. 

Ill  this  mill  tbe  or<i  .lud  salt  ai'e  dried  in  revolving  dryers  and  stMsd 
separately,  the  ore  passing  a  No.  30  screen,  anil  llie  salt  u  No.  10, 

There  are  S(>  ore  stamps  weighing  800  pnutids  each,  making  i)6  dH 
of  about  8  iucbes  per  minute,  crushing  ll/i  to  75  tuns  |ier  '2i  boni 
There  are  10  salt  stamps  weighing  430  pimuds,  making  94  drops  p 
lutnate.  By  means  of  an  automatiu  discharge  tlie  proper  perceiilag«q| 
the  dry  stamped  salt  is  added  to  tbe  dry  stamped  ore  as  it  Is  being  4 
vated  in  buckets  from  tbe  stamps  to  tbe  top  of  the  roasting  furnw 

Tbe  roasting  furnace,  of  the  Stetefeldt  pattern,isa  plain  square  Kta 
46  feet  H  inches  high,  8  feet  squaie  at  tbe  bottom  and  4  feet  squared 
the  top.  At  one  side  of  the  stack  U  a  fireplace  for  wood  and  the  llame 
from  this  lire  passes  into  and  tbroagb  the  stack.  Near  the  top  of  thtH 
main  stack  a  retnrn  Hue  3  feet  square,  heated  by  an  auxiliary  tire, 
leads  to  a  Menes  of  dust  chambers.  Tbe  mixed  ore  and  salt  are  delivered 
to  tbe  top  of  the  stack  iuto  an  oscillatiug  sieve,  which  sifts  the  material 
into  tne  furnace.  It  takes  about  two  minutes  for  tbe  material  to  Ml 
fty>m  the  top,  through  the  flame,  to  the  bottom.  This  heating  sets  op 
the  reactions  ueoessary  to  convert  the  silver  into  the  form  of  chloride, 
and  tbe  reaction  continues  after  the  material  lias  passed  tbmugb  t 
dame.  Tbe  roasted  ore  is  allowed  to  collect  iu  (he  bottom  of  tbe  f 
uaee,  and  of  the  return  Hue,  and  is  withdrawn  from  time  to  tiiae,  a 
twice  as  much  being  taken  from  the  latter  as  the  former;  it  is  tben^ 
lowed  to  remaiu  about  16  hours  on  the  floor  of  the  Inniavci  house  in 
order  to  complete  the  chloridiziug.  At  lunger  interviils  the  material 
collected  iu  the  dust  chambers  is  ailded  to  the  piles  of  rousted  ore  itom 
the  two  stacks  on  the  floor.  ^H 

The  roasted  ore  is  now  taken  to  the  pan  house  aud  mixed  vlMi'^^J 
water  iu  the  pans,  which  are  5  feet  diameter  and  .1  Tuel  hlgll.^^| 
charge  consists  of  2,S00  pounds  of  ore  and  SriO  pounds  of  Diercui7T 
to  which  a  small  amount  of  grauulutetl  zinc  is  added.    Tbe  agitator  is 
revolved  about  sixty-flve  times  a  minute,  aud  iu  about  8  boars  tbe 
amalgamation  is  complete.     After  the  amalgamittiou    the  r 
run  into  the  settlers  aud  more  wat«r  added.    The  settlers  are  S II 

diameter  and  4  feet  high,  and  the  agirator  makes  14  revolodonal 

minute.  In  about  4  hours  tbu  amalgam  Hettlex,  so  that  the  tirst  portJOO 
of  water  can  be  run  ofl';  more  water  is  then  added,  and  the  woBbiug 
oonttnned  for  about  4  ham's  more,  so  that  the  settlers  will  Ite  ready  tat  • 

B  next  charge  fVom  the  jians. 


I  ion<ie, 

igbth^ 

tbeA^H 


laterii^^H 

-'  — rOoo 

>biug 
y  tat  • 
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From  the  HettW  the  pulp  passes  throogh  two  agitators  n  feet  in 
ftiAtnetor  auil  4  feet  bigb,  rtiDuiug  at  eleven  reToliitious  per  minute. 
In  tliese  a  small  amount  of  atoalgam  that  has  been  carried  away 
meclianically  iliitJiig  tlie  washing  is  saved;  from  the  agitators  the 
pulgi  passen  to  the  tailings  dump. 

Tlie  auinlfiaiM  is  taken  from  the  settlers,  cleaned  and  retorted.  The 
retofUs  bold  ubout  liUI)  pounds  of  amalgam,  and  it  requires  about  8 
hours  to  distill  the  mercury.  The  bullion  from  the  retort  ia  melted  and 
cast  into  hars  weighing  about  100  pounds,  eight  bars  per  day  being  the 
products  of  the  works.    The  bullion  is  from  600  to  800  One. 

The  collection  was  made  by  the  writer  with  the  assistance  of  Mr.  J. 
E,  Gallagher,  the  superintendent  of  the  mill,  in  September,  1884,  and 
includes  five  samples  of  the  lump  ore,  a  sample  of  the  material  paaii- 
ing  through  the  grizzly,  and  a  sample  of  the  ore  from  the  rock  crusher, 
lilt'  drietl  and  stamped  ore,  the  dried  and  stamped  salt,  the  mixed  ore 
Hud  salt,  a  full  series  of  roasted  ore  and  Hue  dusts,  the  mercury  and 
amnlgaui,  the  ballion  and  a  model  itigot.  The  exterior  of  the  mill  is 
akowD  iu  PL.  V. 


(I)  QnATU,  stained  by  dcC03i|> 
* UtHc  copper.     (11476.) 

it)  Dmwpi  position  prodi 
auuguMM.    (!>r>7:u. ) 

(3)  DeoompiMilioD  iinxl' 
pncM.    (366»ft.) 

(1)  OkIod*  and  lilt<Dilt, 


pnxliiirts,  xhowiDg  ospecially  iiisu);BueBe  acd 
I,  coalaining  Jeail  salts,  hIioitlii);  stBiDM  of  copixM'  aud 
Aud  quarts,  sliowiDj;  uliglit  staiua  of  uopper  aad  uiiin- 


iliert.    (55697.) 
(o)  Oalen»,  c!unU(iuiti|;  niliy  Bilver.     {556U3, ) 
ili)  An  Kvotugc  ■ampll^  nf  what  panatis  tbr<iiif:H  tbe  KviirMt-u. 
t')  Cruabvid,  M  it  Mitiios  fmiii  tbe  breaker.     (.V>7U1 , ) 
(i)  Dried,  after  pauing  Ibniiiiib  tlio  but  cy liiidern.    (5.'i70'J.) 
(Vl  SlampM).    (^70:i.) 


<\'<  tried  tor  ciilaiidi/.ing.  obtitluud  by  wlar  uva[HirittiDti  nf  the  water  of  Groat  S.'klt 
Ulw,  Hub.    (55704.; 
li)  Dried  auil  Htaiu|HMl,  readj-  for  mixing  with  tlia  ore.     (5&TIK>). 


ill  ilrrrarr.TinKUKioniiri'Hnrxilvor,  iiiixrd  wil.b  17  put  I'uiit.  oraalt,  rendylbiisb&rK- 

li>(  *nu,  the  ^U'lufeblt  riirriau*>,    (5^706.) 

FCttXAtS  HA.UI'I.KH. 

Htmiitctl 
niKNm  maini'iMk  of  StoUrfcldt  furnncf .    (55707.) 


Oj/Hmi  T(tnni  fl 


(ifSi 


3t*fcl.ll  fur 


(S-WOfi.) 
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(1)  FIrat  obucuber.     i5GT09.) 
{■i)  SevoDtl  cbniubur.     (»5710.) 

(3)  TUird  cbuiulwr.    (Iw711.) 

(4)  Foortli  phambcr.    (K7I8.) 

(5)  Fifth  olmiiibnr.    {.V.713.) 

(6)  Bixth  cliambor.     (n6Tt4.) 


(7)  HvventL  chamber.    (6!>7U.) 
I     IH)  NililhubainbHr.    (56716.) 
!    m  TanlUchatiibur.'  (S6717.) 
I  (10)  Eloveothcbiiiober.    (5C1718.} 
,  (11)  Tweini) cbiunlwr.    (55719.) 


iin.i.  SAiif-i.f:s 

(1)  Heicur.v,  uwd  iu  tbe  pau  lu  aiuBlgaiuiitA  thn  lilver.     (riUI7.) 
(■i)  Silver  aiualgaiD,  token  froiu  ihe  atrtiiaer.     (5&7;AI,) 
(:t)  TailiagM,  coutslDJng  tlirue  cianoes  or  Hilver  jier  ton;  tbrowti  Away  an   W(U 
(5672a.) 

(4)  Silver  bullioD.  about  700  fine.     (55721. ) 

(5)  Model  of  ingot  No.  llilUe,  i-oiit«iuiugl.5r>l..'^0oiiii(uflur  bullion  64b  tlue. 


Tbti  pixKjesN  t'ollowetl  In  llie  BHiue  as  at  I'ark  City,  liut  it  varies  in  jl 
details,  partly  on  acvoiint  of  t)ie  ^tineral  ilitterenee  in  tlie  cbaractvr  of 
the  ores  treated,  uud  partly  becauxe  ores  from  ditl'erent  miiiea  with 
varying  cbarncters  are  treated.  The  Moultou  ore.s  tijirry  tUeir  eilver  in 
tlie  forni  of  native  silver,  argentite,  and  ruby  silver,  together  with 
argentiferous  sulpliurets.  Tbe  main  difference  between  tbe  two  ores 
being  tliu  large  |>ercentage  of  ii.vrtte  and  manganiferons  minerals,  aud 
smaller  pereunlugit  of  blende  ia  tbe  Monlton  ores.  In  tlie  ores  from  tbe 
lower  levels,  tbe  caibuuate  of  manganese  (rliodoulirosite)  is  quite  abun- 
dant, but  in  tbe  upper  levels  tbis  bas  been  altered  to  rarioua  oxides  of 
manganese,  which  consume  and  waete  large  amounts  of  salt  in  the  toi 
ingoperation. 

In  the  mill  the  ore  and  salt  are  mixed  before  drj'ing,  and  are  tbi 
spread  over  hot  plates  to  dry;  after  drying  they  ai¥  stamped 
roasted.  The  i-oasting  take«  place  in  a  revolving  cylinder  of  the  How- 
ell pattern  ;  this  consists  of  a  hollow  iron  cylinder  lined  with  firebrick, 
set  at  an  angle  and  slowly  revolved.  Tbe  ore  is  fed  into  the  cool  end, 
as  it  descenilB  toward  tbe  hot  end  successive  portions  are  exposed 
to  the  action  of  the  dames,  and  in  this  way  tbe  roasting  is  acconi- 
plisbed.  A  ranch  larger  portion  of  the  ore  passes  tbrongb  the  furnace 
than  in  the  Sletet'eldt  roaster.  coDseqnenfly  less  fine  ore  is  carried  off 
by  the  draft,  and  fewer  chambers  are  requireil  to  catch  the  dust.  At 
the  MouUon  mill  some  of  the  dust  chamtiers  are  emptied  only  at  long 
intervals.  After  roasting  tbe  mes  are  allowed  to  stand  from  three  to 
five  days  on  the  fioor,  and  from  that  stage  of  the  pro«'eHH  until  the  melt- 
ing of  tbe  bnlliou  tbe  process  is  the  same  as  at  the  Onliirio  mill. 

Tbe  collection  was  made  by  the  writer  with  tbe  assistance  ut  Mr. 
K.  Clark,  general  superintendent,  tu  September,  1884,  ami  iDcladco — 
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(t)  Ktm  silver  and  i>rp>nlite,  on  i.'r.vHti(11ue<i  qiiurts.  vrith  a  liulv  pjrrih-.    Very  riuh 

celnoii.    (65146.) 

(9)  VkriooH snIpliideB,  in  quArtii.     (5SA<jO.) 

(3)  <i»letia  kiiil  blende,  in  quartz,  with  a  little  rliodoclirnaite.     (5556L) 

M)  PjrTiteuDilcbalcopfrir:^.  iaoryatalB,  witbgaluDautidlileDile,  iDi[iiaTtz.    (55602.) 

(S)  Surface  ore,  abowing  large  amouolH  of  oxidea  of  luanKanese.     From  the  iione- 

liil*.      (5!>564.) 
(l>)  Aventi^aaniple  of  tiie  lump  ore.  ahun'in^  anlpLiiles  in  i|iiart/  aiiit  rliodocliro- 


<l  nalt,  stmupeil  tOKuMier, 


A7h«  dull*. 
0)  Vint  oliMulwr.    (aViGS.  i 
(It)  Second  cbambur.     (^'xtU.; 
d)  Third  <9)i>mber.    l5!A70.i 
(4)  Fourth  isbamber.    (S*.7I.l 
(3)  lUia  lldB,  ion  feet  frurti  fonrlh  ahauUer.     (&.'ifiT2.| 


<lj  Meraoiy,  aied  i 
{!)  8ilntr  Mialgani 
f3)SllTrrbnlll<in. 


1  till)  puuH  tu.amal|;a:nat«  the  silver.     (.ViTiT^. ) 
taken  from  tbe  utrainer.     i.Sj!t74. ) 
roni  tba  retort.    (rj.WSti, ) 


Tliis  in  uii  exuMH)tii}{ly  iiiWrestitig  coniimntid  proceHs  lor  tlii>  ireutiiiHiit 
iirgoutiferouH uopper  orfs,jiiicl  is  fre(jui.'ntl,v  luodilled  mo  a«  to  include 
>U1  ores.  I'"ro(imfUtly,  alito,  goKi  and  silver  ores  free  from  eopiwr  are 
leil  in  tbo  procviM,  Dk^  gold  and  nilrer  io  tliiiin  iHiiiig  gathered  and 
>iie«ntmt«d  by  na-atis  of  tlic  oopj)er  iu  tlie  cojiper  ores.  Tlie  process 
'pcnds  ai>ou  tbe  fact,  that  wheu  a  mixture  of  Huloliide  of  iron,  copper, 
id  silver,  ttuch  as  an  ordinary  argcntifcrons  copper  matte  produced 
r  a  Hurtvs  <>r  prellininary  roa«tiiig  ruMiunM,  is  exiwned  to  tliu  action  of 
rat  till*  prri|KT  Iwmperaturv  thL>  iron  i«  readily  converted  intosul- 
a  BomturlnM,  higher  temperature  Mda  will  deoomiwse,  giving 


r 
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off  8iil[ihunc  anliydridu,  aud  sulpbate  of  copjwr  will  be  formed, 
a  still  higher  temperature  this  will  (lecompofte,  giving  ofT  sulpbi 
anhydride,  aud  sulphate  of  silver  will  be  formed.  Sulphate  of  Hilv«r 
being  soluble  in  water,  while  the  oxides  of  iron  and  copiwr,  fonnml  by 
tbe  decoiupositiuu  of  the  sulphatett,  are  insoluble,  it  can  be  rt-atUly 
leached  out  by  warm  water. 

Metallic  silver  ean  be  precipitated  from  the  solutiou  of  silv«r  sulpbat« 
by  letting  it  flow-over  metallic  copper  plates.  The  residues  are  fre- 
quently treated  a  second  time  for  silver,  and  if  the  ores  coutaiu  goML] 
they  are  always  treated  for  the  recovery  of  tliis  metal,  after  wUtcli 
copper  is  recovered  by  smelting.  The  copper  iu  the  solution  aft«r 
cipitatiug  the  silver  is  precipitated  by  scrap  iron. 

Boston  iind  iUilurado  Sweltintj  H'orfc*. — The  Ziervogei  process  ia  ill 
trated  by  a  collection  from  the  Boston  and  Oolor;ido  Smeltiug  Wi 
situated  at  Argo,  near  Denver,  Colorado.  They  were  built  chiefly 
the  purpose  of  extracfjng  silver  and  copper  from  argentiferous  (Kipi)er 
ores,  but  the  process  has  been  extended  so  as  to  include  gold  ores  Id 
the  treatment.  The  works  ai-e  so  situated  that  they  can  draw  their 
supplies  from  an  extended  area  ot  counti'y,  aud  thus  command  a  large 
variety  of  ores,  and  especially  refractory  ores. 

Besides  the  strictly  argentiferous  copper  ores  fur  which  the  Ziervogel 
process  was  devised, many  rebellious  ores,  especially  those  coiitainiug 
zinc,  which  can  not  be  readily  treated  in  any  other  way,  and  iu  fact 
almost  any  gold  or  silver  ore,  except  those  coutaining  targe  auiouute 
lead,  are  treated  successfully.  This  treatment  of  rebellions  orvs  is 
dereil  possible  by  having  a  good  supply  of  docile  ores  for  mixing. 

Ores  cousistiug  essentially  of  sulphides  are  hrst  roasted  to  remove 
excess  of  sulphur.     Lump  ores  are  roasted  in  kilns  aud  ilifsnlplinr  «■ 
duced  to  7  per  trent.     Fine  ores  are  roasted  in  i-everberutory  furnaces  and 
the  sulphur  reduced  to  ~>  per  cent.    The  roasted  ores  are  mixe<l  with  r»ir 
ores  not  requiring  roasting,  aud  the  mixture  smelted  in  a  reverberal 
furnace  for  the  productiou  of  iuatt«.     The  ni«  mixture  is  made  up 
that  16  tons  will  produce  1  ton  of  matte  of  the  folloiiing  comiMMitioil! 
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Tbe  earthy  iuii)uritie8of  the  ore  form  a  8lag  of  the  following  compo^ 
sitiou : 

Slag 

Per  cent. 

Silica  (SiO:) :J9.70 

Alumina  (AlaOj) 5.71 

Protoxide  of  irou  (FeO) :U.i>6 

Protoxide  of  inaii^aiieNe(MnO) 4.00 

Oxide  of  lead(PbO) :{.66 

Lime(CaO) 2.54 

MagQe8ia(MgO) (1.07 

8alphur(S) 0.75 

Copper  (Cn) 0.30 

The  specific  gravity  of  this  slag  varies  from  3.6  to  3.8,  but  occasion- 
ally, especially  when  lead  is  absent,  it  falls  as  low  as  3.4.  The  slag 
from  each  charge  is  drawn  oft*  as  soon  as  the  charge  is  thoroughly 
smelted,  bat  the  matte  is  allowed  to  iiccumulate  in  the  furnace,  and  is 
drawn  offence  in  24  hours.  The  slag  drawn  off  towards  the  end  of  the 
skimming  frequently  contains  shot  of  matte,  and  it  is  therefore  returned 
to  the  furnace,  as  are  also  abnormal  slags  w^hich  are  rich  in  metal. 

This  first  matte  is  mixed  with  rich  siliceous  silver  ores,  and  subjected 
to  a  second  fusion  for  the  production  of  concentrate<l  matte.  This  sec- 
ond matte  is  coarsely  crushed  and  roasted,  it  is  then  ground  very  fine 
and  roasted  again  for  the  production  of  sulphates.  This  sulphate 
roasting  is  carried  just  as  far  as  possible,  in  order  to  convert  all  or  nearly 
all  tbe  silver  into  sulphate,  but  it  must  be  stopped  before  nil  the  sul- 
phate of  copper  has  been  decomposed,  since  the  last  traces  of  sulphate 
of  copper  can  not  be  decomposed  without  decomposing  a  portion  of  the 
salphate  of  silver,  which  would  render  the  silver  insoluble  in  water. 
The  salphate  of  iron  first  formed  is  completely  decomposed  during 
the  latter  stage  of  the  operation. 

The  prodact  of  this  roasting  is  leached  in  vats  with  hot  water,  which 
dissolves  the  sulphate  of  silver.  This  solution  is  allowed  to  run  over 
plates  of  copper  which  precipitate  the  silver,  and  after  <lepositing  the 
silver,  the  solution  fiows  over  scrap  iron,  which  removes  both  the  cop- 
fier  dissolved  out  of  the  ore  as  sulphate,  and  also  that  which  was  dis- 
Holved  in  precipitating  the  silver.  The  precipitated  metallic  silver  is 
thoroughly  washed,  dried,  and  melted,  and  then  cast  into  bars. 

The  residues  left  after  dissolving  out  the  sulphate  of  silver  are  mixed 
with  rich  sulphide  and  telluride  gold  ores  and  smelted  ;  this  gives  a  rich 
matte  containing  gold  and  silver.  It  is  subjected  to  a  settond  smelting, 
which  gives  copper  bottoms  containing  the  gold,  and  pimple  metal  con- 
taining the  silver ;  this  latter  is  roasted  for  sulj>hate  of  silver  in  the 
same  manner  as  the  concentrated  matte,  and  the  residues  from  this  pro- 
cess are  smelted  for  the  production  of  copper. 

9110— No.  42 3 
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ORES. 
True  Zim-ogtl  otet. 
Milphiila  on,  clialcopyrito  slintrinj;   suiue  ilccaiopimilion,  with  a.  little 
ijnanz.    <.aDtaiiiB  SO  oiiuwn  of  allver  par  t«n  nod  SO  per  cent,  of  ooppiT.    autmisao, 
County,  ChIotwIo,     (55947.) 

(2]  BaalRoxiiliiod  ore,  im|mre8ilieaI«of  o'lpper.  Contains  r>Uoinioes  silver  per  Ion 
Btid'JIIiHir  nent.  ofcnppoT.    New  Mexico.     (559ri2.) 

(3}  SlllcMao  ore,  i)u»rtz  stained  bj  ilecompoBition  products  nod  containing;  some 
iiiwlEvrml  HolphiilM.  Coiitftins  50  onnces  silver  per  ton  and  liper  cent,  of  uopper. 
UontauB,    (&GtK£.] 

Zitrvogel  oret  contaiKing  yM. 

)  Baaia  Halphiile  nri',  tvtrabedrito,  cbalcopyritu,  galniia.  and  qnnrtz.  Coiitains 
3  uuDciHi  gold,  100  ouiK^ex  HilTor  per  ton,  and  II)  per  uent.  of  (uppt^r.  Ouunioou 
Cuiint;,  Colantdo.    (a&!M6.) 

(3)  flMloattlpbtdoore,  pyrito,  ohnloopyrite,  witb  a  littlo  (jnattx.  Contains  5  to  10 
DuaoG*  gold,  :iU  OR Dces  silver  per  ton  and  5  per  ocnC.  of  copprr.  Gilpin  Cimnty,  Colo- 
rado.    (i<&94-).) 

(3)  SilicwiuH  Off,  qnartj  contaioiDj:;  I e trailed rit«  and  stained  by  salta  of  ooppw. 
Conbiiiiii  1  oaac«  gold,  1W  oanoes  silver  p«t  (im  aad  6  per  oent.  of  oopp«r.  UMIi. 
(USefi.) 

Silie»»ii4  Off*  for  mtitur*  irilkfint  tmattt  in  the  fation  for  moond  mutic. 
(1)  Iron«tained  r|iiar[z.    Contains  'lO  to  IIM)  ounoea  of  silver  pc>r  ton.    Roliert  E. 
Lm  Uiae,  LeMlvillo,  Lnlte  County,  Colorado.     (35944.) 

(tt]  Quartx,  with  a  amnll  amount  nf  aulphidea.  Contains  TiO  lo  lOU  ounces  tif  silver 
p«t  too.     Clear  Cteek  County ,  Colorado.     (5.^>950.) 

{3)  Quarts,  italned  by  deooinpoKition  prodiiota.  Contains  50  to  lOO  ounoea o( silver 
ptrlon.    Qilida  County,  Colorado.    (55951.) 

Conipltx  and  rffraelorg  orf. 
D,  Kulona,  blende,  andpyrltv.    Contains  fiO  on  net's  ofHllver  |>er 
;«l(itatlo.     (K^94».> 
Uieh  lalphnrrilfd  gold  t/reifor  mizlurr  with  leaelmil  rrndue  for  futi'in. 
(1)  Sltleooni  ore,  nbert  mixed  with  unlphidtia  and  tellurides;  very  roniplex  ore. 
CoaUinsr.  I.i  10  ounces  of  Kold,  and  I  DO  to  500  ouoees  of  silver  per  ton.     Bamiek 
Uiae,  Buoitn.  CtiaUr County,  Colorado.     (5S04.''>.) 
it)  iflllconu*  ore,  qnartK  witb  souie  suiphiilos.     Contains  &  tv  10  ounoes  of  gold  and 
l^'W  flnnoM  ot  aUver  per  ton.    Boulder  t^oiinty.  Colorado.    (r^48. ) 

Kane  om,  ralnable  in  ammnl  of  IhMr  /litxing  properlia. 
loof  luanganHHiaiid  qnartr. concentrates.    Cnntain.''>Oti>IU()oiiric(iptof  sltinr 
ir  ClllTMiue,  Kosila,  Cuntor  County,  Colorailo.     <5;>S)54.) 
t)  Sttlpfaidn  ore,  pyrit«  and  clialcopyiiti-,  i.^n(wntrat«d  from  the  gold  nrea  of  Uil- 
li  pin  Caauty,  Colorado.    Contains  1  ounce  of  gold  and  3  oiincna  of  silver  per  ton. 
3.) 

d  snlphide  ore,  Stt.  SoltS.!,  maal^  In  reverheratory  furnace,     {KAKH.) 

(4)  Bowled  ore,  a  mlitnrenf  Nos.  riMl43  ami  5r>tl5G.     (55057.) 

rrit.yACK  hamfleh. 

Hr.lf H,ioH. 
1  of  ibr  orr*  a*  fifyntHl  fnr  >\ir  Dral  *in''llinit  fnr  mattK. 


iitiire,  Nx.  Mm,    CoDUIna  W  per 
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(3)  Clitttn  sIitK,  from  tbu  liritt  Biueliing  for  matte.     (55961.) 

(4)  CleaD  slog,  or.?atal lined-     (5.')960.) 

(5)  Slag,  coated  with  oiow  uoppur.     (55SM2.) 

Srixmd  fittiiin. 

(I)  Fiiruace  charge,  mixtiir«  ufiirfit  tiinlto  witii  tivli  i»iIi(>flOiiB  iirlviir  ur«s.  (iiJEWI.jl 
(■J)  Second  matte,  produoed  by  miK-IUiig  Xo.  ."uSM.    Contains  tW  por  ocut. of  «  ' 

per,    (JSgai.) 
(3)  Matt«,  oontaining  .'^  per  cent,  of  copper,  Nimilar  to  No.  .^'JINS,  bat  pTodaccdt) 

a  single  fusion  at  thu  Boston  and  Montana  Smelter,  Butte.  Montaua.    v^"^!^') 

Zitrvogel  proeai, 

(1)  Second  matte,  roOHted  and  gronnd,  ready  for  fine  roasting  fur  Ute  proilocltfll 
of  Kulpbate  of  silver.    (.t5!>67.) 

(!!]  Silver,  preoipitateil  on  copper  plalna  from  aulntion  or  lulpbiiitii  of  Hilvt 
No.  S&WT,  after  roasting  for  milphate.    (55969.) 

(3)  Beaidue,  after  leaching  out  milphnte  of  silver,     <Jo9ii8.) 

r*ird  /utio: 

(1)  Furnace  charge,  iniituru  of  leached  rcsidnes  with  riob  sutpliDretad  gold  oi 
(55970.) 
(It)  MAte,  from  smelting  No.  5;>trT0.     (o59;i.J 

Copi>tr  /ntioti. 

(1)  Pimple  metal,  t'rom  treatment  of  No.  559T1.     Containii  T.'>  pnr  ov 
100  ounces  of  silver  per  ton.     (55^2. ) 

(2)  Pimple  metal,  calcined  aii'l  ground.     (5597:1.) 
(3}  Oxide  of  copper.     Contains  90  per  cent,  of  copper.    i5597t.) 


Lead  SIinkrals. 
qalenite.   (galena.) 

Composition  ;  PbS.   Sulphide  of  lead,  coDUiiiiHg  lo»ii  SG.ti  jmr  oei 
and  snlphar  13.4  per  cunt. 

It  crystiillizes  in  the  isometric  system,  e4i>ecially  iii  cubes  with  mod- 
ifying  &ces.     It^  most  common   nccurn>nce  \a  cryBlalliDu   KraiiulHT, 
varyin;;  from  impalpAble  to  very  uoar»e.    One  of  ibt  most  marked  ohi 
aclers  is  it.s  perfect  cubic  cleavage,  which  ahows  distinctty  whetiev 
piece  in  brolcen,  and  tmjucntly   inakva  it  rory   friable.     It  voriiw 
hurdness  from  2,5  to  3.75,  and  in  s|)e(;iQo  gravity  from  7.2.5  t«  7.7,  has' 
lead-gray  color  and  full  metallic   Iiiater,  ucraKioiially  tamishirs,  and 
sometimes  shows  iri<let4c((nt  colors  on  the  surfaciv 

Galeiiite  is  the  most  c^iiiimon  aiidahiitidHrit  "iftli..  l.^i«l  i„ii„.r,,(_  ^itd 
is  iiiidoubledly  theoriginal  \>-.i>\  rniiiiTitl.    Wi,  i,    .m 

IHisinfriiiflnencPH  it  changes  mpitily  and  fr*.]  ,  i  nih 

iw  d)y-<iiiii>08iliou  prodiictn.  (simc  tln'V  ttre  ».■■■ 


jiar, 

laalW 
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All  Kalenite  coutalus  luore  or  less  silver,  aud  frei|ii«iitl.v  in  our  West- 

n  States  the  silver  is  the  most  valuable  cunstitiieiit.  Tbe  amoaut  of 
lailver  required  to  routler  n  gitleua  ore  suffidt^iiily  argentiferous  to  be 
eollei)  ail  ore  of  silver  varies  {neatly,  depending  on  the  circumstanees 
of  il«  oc>curren(»).  It  also  frequently  contains  gold,  sometimes  visibly, 
nod  genetnlly  contain^,  oven  in  the  purest  siiecimeus,  small  amonntsof 
otber  sulphides.     To  illustrato  the  ocimrrenec  of  galena  five  st>eeimens 

r«  Bbowii. 

<1)  A  sluglH  InrsH  anil  ilialorlwl  uulw  wil.li  Hiiiall  miljilimli'nl  ruom.  Mine  Lh  Mnl.te, 
Mwliaou  CooDty,  MJ«aoiiri,     (m^O 

(3)  CtjsUilli'^d,  ma  kgijrr^atv  of  ivub«H  with  oetalie<lr»l  Cucbh.  Japii[iHiiJ«.  Jn]iliii, 
JaaperCoatity,  Mivaoiin.    (1T59U.) 

(.1)  CrriIs1IitQ<l,  wtpnrjta  oabes  witli  oct&hM^ral  races  on  dnlnDillo.  Seeil  Lick 
DlKSi"K*i  U'O"  ^<^  Moltf,  MndiaDn  Coanly,  Misaouri.     (17126.) 

(4)  CrysUllizeil,  ain^le  Riibw  with  ginall  octabeilrul  fai  ea.  All  tlie  fkceahaventbin 
n»itiDKof  pyritK.     Jnplin,  .tiuper  County,  Miasoiiri.     {Vhi)i.) 

{li}  Haasive,  Mlinwiui;  tliu  I'libio  cleavu)^  in  ptirfectioii.     MiBioiiiri.     (ti52l>8.) 

Many  massive  specimens  of  galena  may  be  seen  in  the  silver-lead  ore 
ae.rif!*. 

ANtJLKSITE. 

ConijioBitioii:  PbS^),.  t^nliiliale  of  leiid,  coutaiuing  oxide  of  lead 
73,(1  per  cent,  (lead  68.4  per  eent.),  and  sulphuric  acid,  2().4  per  cent. 

ItcrystalHzes  in  the  orlborhombiQ  system,  crj'stuls  being  complex,  and 
ftwinuntly  tabular  or  octahedral  in  habit,  o<ica8ionally  occnra  stalaetitic 
Ktiilsninetinies  massive.  It  varies  iu  barduess  from  2.75  to  3,  and  in 
HIwuiHn  jiravity  from  (>.L2  to  6..3'.>.  It  htw  an  adamantine  luster  and  is 
oolorleMH  or  slightly  tinged  and  trausparent. 

Aiii;lemto  i^i  generally  associatetl  with,  and  is  tbe  resnlt  of,  the  decom- 
inailiou  of  galena,  when,  however,  it  has  been  subjected  to  the  action 
of  carlionated  waters  it  is  readily  changed  to  the  carbonate  of  lead, 
ceniMite.  It  is  always  more  abundant  in  tbe  upper  levels  of  a  mine. 
^Illustrate  tbe  occurrence  of  angles! te  three  specimens  are  shown. 

(I)  TnDHpHTKDt.  whito  iTyitaU,  en  gateuit.     Klkheait,  Oliriatiuu  Cmintv,  MisHouri. 

isms.) 

'If)  Trtiwparviil  white  oryMtala,  in  ii  cavity  hi  ;;iileiif<.  Modoc  Mini',  Leadville, 
Uka Caoalf ,  Coiondo.     |5«44fl, ) 

(1)  Mmsitc,  (liawiug  thu  aiibic  uiitiiue»ur  tliiMiriglaal  eolenn.  Maduiiim  Mine. 
"(Mfeh,  ClialTci!  County,  Colormlo.     (51fi3iP. ) 

tn  the  outtectiou  from  the  Colorado  smelter  may  be  seen  several 
^■MilDeiM  of  anglesite  associated  with  both  unaltered  jiHlena  and  cerus- 

CKEl'MSri'K.      (WniTE  i,KAD  ORF..) 

I     (  * '..    Carl«)Bale  of  lead,  containing  oxide  of  lead 
'  per  cent.),  and  carbonic  acid  10.S  per  cent, 
iirthorhomliic  system,  crystals  usually  thin,  tftb- 
rniu.-iiily  twlnneil,  often  found  granular,  and  sometimes 


Ir 
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masaivi'.     It  varies  in  liariliiess  fiutii  3  to  3.5,  iiriil  in  tt|>f.villu  gravi 
I'roiu  6.46  to  6.48.     It  bus  au  udiimti utility  Inatei  iiuil  l»  volorl^MM  or  (i 
getierally  by  suits  of  uopiter,  aud  is  ti'aDsi)areiit. 

Cernasite  is  generally  associated  with,  and  is  the  resalt  of  tbe  dec 
position  of  galena,  its  formation  generally  being  snbscqnent  to  t 
auglesit«.     It  is  much  inorei  eoiumou  tbau  the  sulphate.     Iti^a 
more  abundant  in  the  upper  levels  of  a  niiue.    To  illustrate  Mie  t 
reoce  of  cerussite  six  specimens  are  shown. 

(1}  CrjrstKlHxoit,  aeparati'  trutiHiiitntn  t  Ubulur  vryatalsuii  Kaleiin.     VoUmi,  Wm| 
ington  Count;,  MlHsouri.    <4IH2.) 

(8)  Crystal lued,   aggtegttea  at  sinHll  aryHtnli  enoiroUng  g 
Americau  Fork  diHtTict,  Salt  Lake  Coanty,  L'tnb.     (lt«U»L} 

(It)  Crygtallized,   aggreijatea  of  sligbtlf  cohemut  crysUtla. 
Utah.    (560;i4.) 

(4)  Crystaltizud,  voaraosaud  orcrjHtKle,     Utah,     (11503.) 

(3)  Crystallized  on  masalve,  coloted   a  little  by  Irou.    Y08eiiiii«  Mine,  Bingtui 
Canyon,  Utali.    (55939.) 

{Ci)  Massive.     Floreiiue  Mine,  LeadTille,  Lake  County,  Colorailo.     (56433.) 

Many  more  specimens,  both  cr,TStaI]ized  and  massive,  will  Im>  foai 
in  the  silver-lead  ore  series, 

8u,vee-Leai>  Orbs. 

The  silver-lead  ores  consist  of  the  various  leiul  minerals  carrying  si 
ficient  silver  to  render  its  estractiou  profitable,  as  in  I  be  ease  of  all  otlu 
ores.  Tbe  amount  of  silver  iu  a  leiul  ore  that  will  render  its  esiractioti 
))rofitablti  varies  greatly  with  cireumstanues.    As  low  as  10  ounces  of 

silver  iu  an  ore  containing  a  high  percentage  of  lead  may,  nuder  favor 

able  ciroamstauces,  be  profitably  smelted.  In  a  large  majority  of  ci 
there  are  no  distinct  silvi-r  miucrals  to  be  observed  iu  these  oreit,  t 
silver  simply  replacing  the  lead  iu  the  com[>ound.  In  a  fewcaa««,  ho] 
ever,  distiuct  silver  minerals  have  been  found,  especially  where  tlieofig 
nal  galeua  has  undergone  complete  decomposition.  In  some  o 
masses  of  chloride  of  silver  have  thus  been  segregated,  as  in  the  e 
the  ItobertE.  Lee  Mine,  of  Leadville,  Colorado;  whi le  in  others tbeailvj 
exists  in  such  acoudition  that  a  portion  of  it,  at  leasts  will  aniulgaoi 
Some  of  tbe  surface  ores  at  Iicadville  were  treated  by  auialgantationJ 

At  tbe  present  time  large  Hmount«  of  both  lead  and  Hilver  are  pH 
duee<)  from  ores  of  this  character,  aud  it  is  only  uniler  the  most  tAvt 
able  cireumatauoes  that  nonargentiferous  lead  ores  can  be  smelUd. 

Galena  is  frojuenlly  associated  with  other  stil|ihides  thiit  are  i 
or  less  argentiferous,  and  occa.-«ioiially  auriferous ;  tbe  most  c 
these  is  the  sulphide  of  zinc  (blende^.     When  the  lead  in  nndm 
decoiu position  the  other  sulphides  il  ...    ,,        .^ 

products  of  decoin|io.'<itioii  I'emain  - 
depends  upou  wheth«i  tlie  decorwpn  ; 
uou    hi  the  case  "f  ' '  ■  '■    "V     ' 
Dolable;  and  when 
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oompoBitioii,  the  lead  decomi>ositioii  products  are  generally  quite  free 
from  jsinc 

The  collection  to  illustrate  silver-lead  ores  begins  with  galena  (the 
original  lead  mineral)  as  pure  as  possible,  and  shows  its  different  modes 
of  ocoorrence;  it  is  then  followed  on  through  increasing  impurities  to 
the  commencement  of  decomposition,  ami  this  is  followed  through  until 
we  have  as  the  final  state  the  carbonate  of  lend  (cerussite). 

(1)  Galena,  in  rough  crystals,  showing  the  characteristic  cubic  doavage  iu  great 
perfection.    Old  Story  Mine,  Gef»rgetowii,  Clear  Creek  Couuty,  Colorado.     ((>r>:U)5.) 

(2)  Galena,  showing  coarse  cubic  cleavage.  Washington  Mine,  South  Mountain 
difltrioty  Owyhee  Connty,  Iilabo.    (14til7.) 

(3)  Galena,  showing  coarse  cleavage,  with  a  little  pyrite.  Nortb  Pacific  Mine,  Ten- 
Mile  district,  Lewis  and  Clarke  County,  Moutuna.     (lUdDG.) 

(4)  Galena,  showing  medium  cleavage.  Belle  of  Hellevilh^  Mine.  Colorado  dis- 
trict, Jefferson  County,  Montana.    (108m>.) 

v5)  Galena,  a  mixture  of  line  and  coarHt>  cleavage,  sbowing  also  a  little  blende. 
Moose  Mine,  Park  County,  Colorado.    (:i9()13.) 

(6)  Galena,  showing  fine  cleavage,  with  a  little  pyrite.  CaQon  Mine,  Lump  Gulch 
districty  Jefferson  County,  Montana.    (10902.) 

(7)  Galena,  showing  fine  cleavage.  YoM<imit«  Mine,  Hingbani,  Salt  Lake  C'ounty, 
Utah.     (18000.) 

(8)  Galena,  showing  tino-grained  cleavage,  also  a  beautiful  taruiHli.  Connoliilated 
Qreffory  Mine,  Colorado  district,  Jetferson  County,  Montana.     (lum2.) 

(9)  Galena,  showing  very  hue  cleavage.  Argentine  Mine,  Colorado  district,  Jef- 
lerwn  County,  Montana,    (10887.) 

(10)  Galena,  blende,  and  pyrite,  with  a  little  quart/.  Keystone  Mine,  Park  (-iMinty, 
Colorado.    (39773.) 

(11)  Galena,  with  much  blende  and  a  little  pyrite.  Hiawatha  Mine,  Chaffee 
Connty,  Colorado.    (3()447U.) 

(12)  Galena  and  pyrite.    Grecian  Bend  Mine,  Bingham,  Utah.     (14715.) 

(13)  Galena,  with  much  pyrite  and  a  little  cbalcopyrite.  Bn(?kborn  Mine,  Carlisle 
district,  Boolder  County,  Coh)railo.    (ll)i:a.) 

(14)  Galena,  with  a  little  blende  and  some  pyrite.  Idaho  Mine,  Boulder  County, 
Colorado.    (39497.) 

(15)  Galena,  blende,  and  quartz.  HerculoH  and  Koe  Mine,  Clear  Creek  County, 
Colorado.    (39790.) 

(16)  Galena,  blende,  and  (piartz,  with  a  little  pyrite  and  tetralie<lrite.  Hiawatha 
IfinOy  Chaffee  County,  Colorado.     (:;iHJUO.) 

(17)  Galena,  with  a  little  pyrite  and  blemie,  ii:  quartz.  Hathaway  Mine,  Potosi 
diatrict,  Madison  County,  Montana.     (1104'^.) 

(18)  Galena,  in  quartz  with  barite.  Mammoth  Mini*,  Hot  SpringH  district,  .Jeffer- 
ion  Connty,  Montana.    (10997.) 

(19)  Galena,  showing  coarse  cleavage,  beginning  to  dei-.ompoNe.  Kirst  National 
Mine,  Stockton,  Tooele  County,  rtah.     (14744.) 

(20)  Galena,  showing  fine  cleavagi',  beginning  to  <l(u;ompoHe.  Litth^  (Miief  Mine, 
LeadTille,  Lake  County,  C*olurailo.    (:i24lN).) 

(21)  Ghllena,  showing  decomposition  )>roduetH,  in<tlii<liiig  (-iv.stulM(»f  gypsum  on  the 
ontalde.    First  National  Mine,  Hush  Valley  district,  To(»tl<>  County,  Ttah.     (14<>47.) 

(22)  Galena,  showing  decomposition  products  stained  with  inm.  Miller  Mine, 
Amjtrift^n  Fork  district,  Salt  Lake  County,  Ttah.     ((;r>:<7().) 

(23)  Galena,  with  a  little  pyrite,  showing  decomposition  pnMluets.  Kichmond  Mine, 
EaiekA  diatrict,  Enreka  County,  Nevada.    (ir»r»:tt). ) 

(94)  Qftlona,  showing  decompoaitlon  nvoduetm  Kempton  and  Neptune  Mine,  Bing- 
hiAn  Camn,  West  Mountain  d^  ~^^b.    (IdOOTi.) 
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(35)  Galoiiit  null  |if  rite,  nliowint;  dMumpoHitioQ  proJiiut^,  InuliidiD^;  nlitlii>i  ■ 
ivr.    Obii)  Mma,  Utile  CottuntriKxl  dislript,  S;iU  Lake  C')Unt]-.  Utnb.     I  KT^Ti.) 

(8H)  GaIcua,  cryatalliieci,  abowing  Ui-compOHition  proiluota,  espncinlly  t'opptir. 
b«llii>ii  Minn,  Pinj-on  Hill  district,  Smnniit  County,  Utah.    (55331.) 

(«7)  Gitlnna,  sbowing  m tie li dE'campnsi lion,  with  heavy  stAins af  coppM-. 
Minn,  Pinynn  Mill  diatriot,  Siimmit  County,  Utnli.     (56.1411.) 

('in)  Oflleno,  luuoli  decora |HU<ed  to  iteiiiHsitA,  i>jrit«,  auil  onrlioiiaCdi  of  cnppar.    Nm 
tune  Mine,  West  Moniitaiu  distriL-t,  Salt  Lak»  County,  Utah.     (:I00U:>.] 

(iSf)  Oalena,  mni.'b  (lecuiap»««i1,  abowlug  uryHtAlii  of  ceruBsite,     BnilinH 
coId  ilidtriot,  BtMiverC'iuuly,  Utah.     (Ht!?:!.) 

(30)  Oulena,  much  (U>c'inipoBMl.     Bpeoklcd  Tront  Miui!,  Flint  CnH<k  dl' 
Unlge  County,  Montann.     (1109a.) 

(^1)  Oalenu,  mnt.'b  d ecom posed,  Hhu wing  nryHtala  uCnypanm.    Trenaure  Hill,  WUi 
Pine  County,  Kovoda.     (IR^l.) 

(32)  Oalenii.  ithowiug  it  ucoin  posit  ion  tbrongh  the  au1]i)ial«  to  the  carbonaM  » 
taiiiing  the  outUui'a  of  rlie  iiri^'ioal  galena.     Hidden  TreiMurc  Mine,  0|ihir  dlKtrlAf 
ntoh.    (11541.) 

(X}j  Oalena,  ehowiDgde<.'uni|Muitiun  through  thuatilphate  (a  tbe  uarbuaaltt  al»d  ij 
lainiug  tfaeoutlinQHortbnoriKiiinlgalenai  ahowa  cryalala  uf  aulphur  t>u  thoauM 
Horn  Silver  Mine.  Kriso  diatriiit.  Reaver  Cnnnty,  Utah.    (r£339.) 

(il-t)  Oalenii,  ulmost  ■■nlirely  decomposed  nud  retaining  the  uutlinM  <>(  (hit  m 
galena.   Comet  Mine,  Rnnlder  district,  Jefferson  ConnTr,  Miintaii*.     (lUSMCt,  ) 

(!lli)  CerusfiiUv,  surroundinj;  »  aiaall  lomp  of  nnaltenxl  KHlenu.    K:iymoU(t  A   1 
Mine,  Ely  DiKlrict,  Linooln  Cnnnty,  Nevada.     <l530r..) 

{M)  Ceruaaile,  Mirrouodiu^  a  very  email  lump  of  DnAltoceil  t;al<"iu.     I)rK< 
Biughaui  CuRoo,  Salt  Lake  County,  Utah.    (NTUL) 

(37)  An);leaite,  luansive.  Hliowing  tbe  ootliues  of  the  origLoal  guleuu  from  whiobj 
WA»  derivBil  liy  direct  uxjdatiuu ;  abowa  oarhonatee  of  mpper  on  the  untstde.    I 
mou'l  &  Ely  Mine,  Ely  diatriot,  Ltnoola  County,  Nevada.    (LiltOT.) 

(3)^)  (Jalenaaud  tetrahi'drite,  iuquarti,  )ibnw)ngdi-eoni)iOB<tlonpr»dn(!ta,as{>eeiaJ 
cttrbouut«B  of  copper.     Esmeralda  Mine,  Esiueralda,  Nye  Connty,  Nuvaila.   ( UHl 

(39)  Oalena,  blende,  and  Intrahedrite,  in  (jnartz,  innuh  denomponod,  alio  wing  «■[>• 
ally  the  carboiialea  of  coiippr.  Eiuily  Mine,  Lidlu  Cr.ttnmv.w.d  diitriot,  Salt  I 
Connty,  Utah.   (Mi)74.) 

(40)  CeruBsitP.  crystal  I  iiiud  i>ii  1i>i>i>iili..i.     Iron  Mini-,  Leaitvill",  Lnkr 
radu.  |&i:ie.) 

(41)  Ceruudta,  oryetalliEeil,  vnry  pnre;  surface  npeuinieu.    IlinKbani  CaOiui,  1 
Lake  County,  Utah.     (5r>.tT<>.j 

(42)  Cernasite,  crystalliMd  in  HuatI  cryalats  on  mnssivn  rernsBit'.   Morning  Q 
Mine,  Leadville,  Lake  County,  Colorado.   (33401.) 

(43)  Coruaaile,  a  (vvf  crystals  ou  tnaaaive  eeruwitn.   Mncoing  Star  Mine,  li*«lrllH 
Lake  County,  Colorado.     (6537:).) 

(44)  Ceruasite,  wholly  tuassive.      Morning  Scar  Min».    t.eadvilk, 
Colorado.     ((!'i:tTli.) 

(45)  CernMit«,   maH»<v>>.   Oonly  Mine,  ICureku.  di<iiricl,   Eureka  Couuty.  KeviJ 
(IMS).) 

{4il)  Ceraatiite,  <:ry«lalliut>  and  somewhat  impure.     Taudetbilt  Mine.  BinghMU  t 
Uiat.  Salt  Laku  Conuty,  UUh,     { 14;.^n.) 

(47)  CeruBsite,  uryatalliuu  ituil   aomawbat  inipore.     Gicbuiorid  Mine.  Euteh*  4 
irlot,  Eur*ka County,  Nevada.     (Ib&SO.) 
(4H)  Cemaaile,  crystaUine  aud  aoroewhat   impure.     J.  J.  Corrigau 
Irlot,  Eur<<ka  County,  Novada.    (15531.) 
V)  Ceru■^ile,  maviive,   impure.     Kveainit  Star  Mine,   Lt-a<lvlll<-, 

(32*57,) 
to)  CeruBsite.  t'ryatallinc,   inipnri!.    Containing  :iO  (wr  irot,  Inatl  aud 
NiauticMiue,  Luuicu  dimili'l,  llux  Rider  Couui.v,  Utah.     (17071^ 
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(Sit  CanudM,  munlvn,  liapare.  Eurekn  l^onsoliilKted  Mlno.  Rumkn  rlist.rii^t, 
iurnka Ccinniy,  Navuln.     (i:»23.) 

CM)  C«rnt»<l)>,  QiAHtlvx,  i(iipart>.  RnreU  C'Mix'tl.Utwl  Miiio,  Etirnkn  .Imrrii'I, 
Eorek*  Cuanty,  NnrHtU.     (III>37I . ) 

t53>  Cerimnib!,  niMiiTv*>,  ioipiiri^.  CUuti"}'  Miii<-,  llriolHliiiw  <l[Htri<-t.  IIi-:iv<Tri>iiiiL,v. 
Ulab.     (II&'>I.) 

(&lt  CerniKiit'^,  luiwsivi',  iui|turr>.     Kmui«   Mjiii'.  Littli-   C.tttiiuw'x.cl  ilinlridl,   Sail 

•ko Otimity,  Utkli.     (18('I5.) 

(jfi)  C«rmsUii.  imtmri',  in  iwwclur.  Coriiiuoiily  uullvrl  Hiiiiil  fiirl'inml".  Iteliulliim 
MiUB.  Piiiyuu  IIUI,  Hiimmit  County.  IH>h.     {55350.) 

liiti)  (.'eniuito,  Impiiru,  in  powdBr.  Viiry  rioU,  1,180  unoccs  filvor  pur  Urn.  Coin- 
iniufily  cnlleil  aaixl  irariiuiinte.     MalclilsHS  Mini',  l.ciulvillf,  I.nko  Oniinty.  l^ilorMlu. 

~  *)  Ciiriissiti',  irnpnni.  iii  powilnr.  Vnry  ricli,  '2,704  onnnes  mU-et  per  ton.  Caiii- 
HMDly  nKUnl  Blind  CAT bnnste.     Kolinrt   K.   Ltm   Mine,  I^advlllc.  Luke  County,  Coin- 

Nt«.     (5a:i7.) 

(58)  CKniMwte,  cry]tralliii«  puwdor,  containing  alno  LTyslal*  <>I  wiiirenito.  Com- 
tnooly  oitlJed  Miiil  carhonat«,     Flnreka  diHtrtL't,  Eamka  Comity,  Neviula.    (:U>riOti.) 

TiiK  Smelting  uf  Base  Bullion. 

Ill  uarr^'iat;  on  Llit^  smelting  of  base  bullion   it  i»  ueceasary  to  liavo 

sufUcient  supply  of  ores  carrying  a  suitable  jiercentago  of  lea<l,  if  orcn 
carrying  bi^l)  pero^ntagea  are  available,  t.ben  ori^s  with  only  a  small  per- 
oentnf^e,  or  uon«  ut  all,  may  be  mixed  with  tlii>ni.  Onts  low  in  k-utl  are 
known  iM  dry  ores.  The  smelting  operation  is  generally  carried  oil  iu  a 
shaft  farnaoe,  the  tuie  of  the  reverberatory  furnaces  being  maitily  con- 
fined to  ores  carrying,  in  addition  to  the  lead  and  nilver,  a  considerable 
fWroent-age  of  onp|>er.  Ores  that  exist  iu  the  oxidized  state  and  those 
coDtAining  only  a  siiiall  percentage  of  sulphur  are  smelted  direetly,  bnt 
if  tbe  ore  is  mainly  asnipbideitmast  besiibjeuted  to  a  previous  roasting 
operation  to  remove  the  greater  portion  of  the  sulphur.  This  roasting 
alAO  removes  some  arsenic  ami  antimony. 

The  tnost  suitalile  ores  for  the  operation  are  those  containing  only 
\fm\  nuil  silver  minerals  with  quartK.  It  is  sehlom,  however,  that  a 
large  supply  of  sueh  ores  can  be  obtained,  various  olher  metnU  which 
inDnnnue  more  or  less  the  smelting  operation,  the  must  objectionable  of 
which  is  zinc,  being  freqnently  found  iu  the  ore.  Various  other  gangties 
besldea  qaartz  are  common,  the  most  important  being  oxides  of  iron, 
etitAte,  and  barite.  The  first  two  of  these  ran  be  mixed  with  great  ml- 
raDtttge  with  qnartzose  ores,  since  the  iron  and  lime  will  neutralize  the 
silica,  bat  the  latt«r  is  quite  objectionable. 

The  process  of  roasting  the  sulphide  ores  is  carried  ont  in  two  wayn, 
depending  on  the  characbtrof  theoreand  its  [ihyMical  condition.  If  the 
ore  i«  in  lumps  it  is  roasted  in  brick  stalls,  only  sntUcieiit  fuel  being  uned 
to  start  a  vigorous  combustion  of  the  snlphnr,  the  operation  being  com- 
pt0t«d  by  the  heat  furnished  from  tb«  burning  of  the  sulphur.  If,  how- 
eT«r,  the  ore  Is  in  the  form  of  »  powder,  It  ia  roastetl  in  reverbenitory 
hnaoM,  which  are  healnl  by  dMUUU^Vff  wuoil,  soft  coal,  or  gAM. 
TheoreisiDtrodnoed  attb*«aM^^^^^^|lMiiiiw-4^^  .>n<l  ih  L'r.cliially 
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(3)  Galena,  bleude,  pyrite,  with  a  little  qaartz ;  fine  ore,  for  roasting  in  reverbera- 

iory  fnmace.     Colonel  Sellers  Mine,  Leadville,  Lake  County,  Colorado.    (51075.) 
Compoaition  the  same  as  No.  5107^ 

To  illastrate  the  siliceous  salphureted  ores  two  specimens  are  shown : 

(1)  Quartz,  containing  small  aiuonntn  of  sulphides  and  stained  by  decomposition 
products,  especially  carbonates  of  copper.  Eureka  Hill  Mine,  Tintic  District,  Tooele 
County,  Utah.    (51051.)    The  composition  is  as  follows : 

Iron  (Fe)  yaries  from 3.0   to   5.0   i>er  cent. 

Silica  (SiGy)  varies  from 50.0    toSO.O   percent. 

Sulphur  (S)  varies  from 0.08  to   2;2   percent. 

Lead  (Pb)  varies  from 5.0    to   8.0   percent. 

Silver  (Ag)  varies  from 30.0    toGO.O   ounces  per  ton. 

Gold  (An)  varies  from 0.05  to   0.08  ounce  per  ton. 

(2)  Quarts  and  calcite,  containing  small  amounts  of  sulphides ;  crushed  ore.    Gu- 

ani^uato,  Mexico.    (51077. ) 

The  oomposition  of  this  ore  is  as  follows : 

Per  cent. 

Silica  (SIOb) 71.87 

Iion(Fe) 2.29 

Manganese  (Mn) trace 

Alumina  (AUQs) 3.33 

Lime(CaO) 5.78 

Magnesia  (MgO) 1.58 

Sulphate  of  barium  (BaS04) trace 

Zinc  (Zn) trace 

Arsenic  (As) trace 

Copper  (Cu) trace 

Antimony  (8b) 0.75 

Lead(Pb) 0.14 

Sulphur  (8) 1.46 

Carbonic  acid  (COi) 6.27 

Silver  (Ag)  855. 75  ounces  per  ton 2.934 

•    Fluxes 

To  illastrate  the  iron  ore  fluxes  two  samples  are  shown  : 

(1) Consisting  essentially  of  tho  hydrated  sesqnioxide  of  iron  ( liinonit'O).  It  is  found 
in  oonnection  with  the  lead  ores  in  the  mine,  and  is  probably  tho  result  of  decompo- 
sition of  the  original  pyrite  in  the  upper  portions  of  tho  vein.  Besides  lead,  it  also 
oontains  a  small  amount  of  silver.  Madonna  Mine,  Monarch,  Chaffee  County,  Col- 
orado.   (51053.)    A  typical  analysis  of  this  ore  is  as  follows : 

Iron(Fe) 42.05  percent. 

Manganese  (Mn) 3.12  percent. 

Silica  (8i()B) 5. 10  per  cent. 

Zino(Zn) 1.86  per  cent. 

Sulphur  (8) 0.02  per  cent. 

Lead  (Pb) 4.0    to  9.0  per  cent 

8ilyer(Ag) 2.0     to  5.0  ounces  per  ton. 

(2)  Consisting  esaentiaUy  of  the  hydratecl  sesquioxide  of  iron  (limonite),  but  contain- 
ing a  oonsiderable  amount  of  manganese.  It  is  found  in  connection  with  the  lead  ore 
in  the  mine  and  is  probably  the  result  of  the  decomposition  of  the  original  pyrite  in  the 
upper  portloos  of  the  vein.    It  oontains  little  or  no  lead,  but  a  valuable  amoont  of 
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silvnr.    Fr.ver  Hill,  Lendville,  Lake  Conuty,  Colorado.     (510a4.)    A  tjrplcil  ■ 
of  tbla  IB  ns  follows: 

Iriiu(Fe) ».44p«Te» 

MaDguaeNa  (Mn) „•,.,-  16. Wp*"*' 

SiliomSiO,) ,. 8,7fip«rwiii 

Load  (Pb) none.by  i"i) 

81Ivm(Ab) 0.0  to  10.0  ounce*  pwlmi 

Asingleillustratiouof  limestoDe,  used  for  lliix, from  Paoblo, Uolomtlo. 
is  sliowD.     (51046.) 
A  ty|>ic&l  uilitlytiie  uX  ibe  liluaHtone  ia  as  follows : 

Liun!(CaO) SUM 

Carbouicncid  (COi) .-. «.W 

Sefliinioxideorin)n(F(SiO,)  and  iJiiraina  (AltOi) _ iff 

Silica  (SiO,)  .-■- 4.W 

Three  saiuiiles  or  roasted  oreH  are  shovu,  ooe  to  repneeiit  neb 
cbnractcr  of  ro»8ting  practiced. 

(!)  Uoasted  ore,  tliu  lamp  uro  from  tbe  ColoDel  SeHera  Hiue,  Leadville.  Lib 
Comity,  Colorado,  ropreseutcd  l>y  siiednien  No.  r>1072,  after  liaviug  beuii  roMtnl  m 
the  roaatiDj;  Hlalln.     (51045).     A  typical  aaalyaia  ia  aa  follows: 

frnttt 

Oj:id6ofleftd{PbO) U.W 

Oxidoofzinc(ZnO) »,U 

Sesqaiozideof  ir0D(Fe(O,,) tt.S 

Protosesqntoiideof  niangauene  (HugO,) ......,,,„„,. „..i   Lll . 

Alumina  (A1,0,) U(i 

Lime(CaO) I  > 

Silica 'Si<^) 

!JDlpbnr(S)  mostly  present  oa  sulpbaric  anhydride  (SOi) 

Silver  (Ag)    45,1  oancctt  per  ton 

(2)  Koasied  ore,  thi-  coDCBLtr«t«d  ore  from  tbe  Colooel  Srlleni  Miiip-,  L.'><Mfc 
Lake  County,  Colorado,  rupreHeiilEd    liy  ■pecinien,   No.   51075,  aftar  I 
roaated  iii  tbe  reverberatory  fuiuiim.',     (5I0T6.)    A  typical  analytos  isaaMM 

Oxide  of  lead  (PbO) 27.06 

Oxide  of  line  (ZnO) 30.08 

Seequioxide  of  iron  (FejOj) 32,0 

FrolosxiKiuioxirie  of  maug&u«wlUD|Oi] B,C3 

LiiUP<CaO) L3R 

Ma^csia  (UgO) noM 

Alumina  (Al|Oi) «.3I 

Oxido  of  copper  (CnO) Cte 

Silica  (SiO;) 4.«4 

Solpburie  anhydride  <SOi) 4.051 

SalpbortS) t.ODV 

Silver  (Ag)  42.5  ouncra  per  ton 0.I4B 

(3)  Fused  ore,  tbe  resntt  of  loaatiDg  tbe  flue  dust  (torn  tbe  abaft  fk 
with  eillceoaa  salpbuniteil  ores,  in  tbe  fuidou  famaoe.     Li>vally  known  aiM 
{S1050.)    Tbe  aDalyaiviansfoliowii: 

Oxide  of  lead  (PbO) 

SeaqaioxidB  of  inm  (Fa^),) 

Ri!M|iiinxlileof  maniEannsc  IMn.tlii      - 
AliimiRa  (AlfOiJ - 
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Percent 

Oxide  of  zinc  (ZnO) 5.04 

Lime(CaO) 12.33 

Saica(8iOs) 28.75 

Anenio  (As) not  present 

Copper  (Cn) not  present 

AntimoDy  (8b) trace 

8alphar  (8) trace  only 

Silver  (Ag)    3  ounces  per  ton O.Ol 

Fuel 

(1)  Coke,  £1  Moro,  Las  Animas  Connty,  Colorado.    (r>131^.) 

Per  cent 

Water  (H«0) 0.28 

Fixed  carbon,  by  difference 8;i.77 

Ash 15.95 

100.00 
Composition  of  ash : 

Silica  (SiO:)...* lO.tkJ 

Sesqnioxideof  iron(Fe20..,) 1.03 

Alamina  (AlsOn) 1.  3.85 

Linie(CaO) 0.15 

Undetermined 0.26 

(2)  Pifion  pine  charcoal.     (51333.) 

ProdttA)i». 

(1)  Base  bnllion  or  arKentiferons  lead.  Contains  the  lead  and  silver  of  the  ma- 
terials charged  into  the  furnaces,  and  also  the  small  amount  of  gold.  The  amount 
of  gold  and  silver  varies,  though  the  silver  has  never  exceeded  :)50  ounces  per  ton 
and  the  gold  1.5  ounces  per  ton.  Owing  to  the  exceptional  purity  of  the  Madonna 
ores«  which  enter  largely  into  the  shaft  furnace  charge,  the  bullion  is  very  free  from 
impurities  and  is  very  easy  to  refine.  It  is  shipped  from  the  works  in  car  loads  of 
300  bars,  weighing  98  pounds  each.     (51080.) 

(2)  Base  bullion.  Cores  of  metal  taken  from  the  bar,  one  from  the  top  and  one 
tem  the  bottom  of  each,  in  order  to  determine  its  value  by  assay.    (51089.) 

(3)  Base  bullion,  assay  sample ;  consisting  of  the  cores  represented  by  No.  51069, 
taken  from  each  bar  of  the  shipment.  These  cores  are  molted  down  and  cast  into  a 
bar,  and  samples  are  cut  from  each  end  and  the  middle,  which  are  assayed  to  deter- 
mine the  value  of  the  shipment.    (51081.) 

The  slags  resalting  from  the  Biuelting  operation,  chauge  frequently 
with  chauges  io  the  ore  charge,  but  the  limit  of  the  chauges  within 
which  the  furnaces  will  work  clean  and  successfully  is  quite  small,  when, 
howeyer,  the  furnace  is  not  working  properly  abnormal  slags  of  very 
varying  composirion  are  formed.  The  principal  constituents  of  clean 
Blags  are  silica,  protoxide  of  iron  and  lime,  and  to  these  in  certaifi  cases 
may  be  added  oxide  of  zinc.  The  varying  proi>ortions  of  these  ele- 
ments constitute  the  difference  in  the  slags.  The  following  are  exam- 
ples of  clean  slags : 

(1)  (51062):  Showing;  square  prismatic  rrystals  of  the  following  composition  : 

I*er  cent. 

Silica  (SiOy) :U).«6r> 

Protoxide  of  iron  (FeO)' '2:^70 

Pkotoxideof  manganese  (MnO)  1.51 

•Iron(Fe)lH.56. 

niO— No.  42 4 


■I 
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contain  a  valaable  amount  of  metals.    They  are  recharged  into  the 
blast  famace: 

SUmey  (51327.) 

Percent 

Silica  (SiO,) 3:^.*^7 

Protoxide  of  iron  (FeO) 37.7(5 

Protoxide  of  manganese  (MnO) 1.42 

Alamina  (AI3O3) 4.46 

Oxide  of  zinc  (ZnO) 4.02 

Linie(CaO) 14.24 

Magnesia  (MgO) trace 

Oxide  of  lead  (PbO) 1.46 

8alphur(8) 2.04 

Crystallized  (51328. ) 

Per  cent. 

Silica  (8iO,) 31.16 

Protoxide  of  iron  (FeO) 31.34 

Protoxide  of  roanganene  (MnO) 1.37 

Alamina  (AI2O5) 4.15 

Ozideofzino(ZnO) 9.01 

Lime  (CaO) 18.66 

Magnesia  (MgO) trace 

Oxide  of  lead  (PbO) 1.83 

8alphar(8) L39 

CryataUized  (5V>S29.) 

Per  cent. 

Silica  (8iOa) 32.13 

Protoxide  of  iron  (FeO) 32.03 

Protoxide  of  manganese  (MnO) 1.27 

Alamina  (AlsOa) 4.13 

Oxide  of  zinc  (ZnO) 9.23 

Lime  (CaO) 18.86 

Magnesia  (MgO) trace 

Oxide  of  lead  (PbO) 2.35 

Copper  (Cn) trace 

8alphar(S) L43 

5eoiiey  (513:10.) 

Per  cent 

Silica  (SiOj) 30.34 

Protoxide  of  iron  (FeO) 32.13 

Protoxide  of  manganese  (MnO) 1.32 

Alamina  (AUO,) 3.80 

Oxide  of  zinc  (ZnO) 6.44 

Lime  (CaO) 22.72 

Oxide  of  lead  (PbO) 1.40 

8alphar(8) 1.39 

Stoney  (ol/.ilU.) 

Per  cent. 

Silica  (8iOa)...-. 31.79 

Protoxide  of  iron  (FeO) 31.77 

Protoxide  of  mangan('H(>  (MnO) 3.05 

Alamina  (AUOs) , 6.50 

Oxide  of  zinc  (ZnO) ^72 

Lime  (CaO) 1^.58 
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Magnesia  (MgO) 

Oxide  of  lead  (PbO).. 

Copper  (Cn) 

8ulplinr(BJ 


By  produclf. 


Five  samples  of  the  iutermedinte  products,  lualtc  iuid  ntjieiss,  i 
ehowD. 

(1)  Matte,  wbiob  la  rorniod  during  tbe  soielting  operation  nod  «ettle8  lo  tli* 
of  the  slag  pot  when  drawing  off  stag.  ConsisCiiig  of  various  siilpbides,  ea; 
irou.     (51048.)    A  typical  analysis  is  as  t'uUons; 

Iroii(Fe) 52.2?  (varies  fro.ri  4Sf.0n  U 

Load(Pb) 10. 7 J  (vanes from    4,&    to  U 

Ziuc(Zn) 4.27 

8ulphnr(S) 24.015 

Copper  (Cn) 0,61 

Ar9eiiio(A8) O.Sfi 

AntimoDj  (8b) none 

Lime  (CaO) |i.41  (presence  aooldeotii]] 

Magnesia  (MgO) 0.47  (presence  aooidetital) 

Oxygen  (O) - oot  determined. 

Silver  (Ag) 0.084    or  94.5  onnuea  p« 

(varies   fnim  81   i 
ounces  per  ton). 
{'2)  Miiltu,  after  roBstinj;  in  statin,  nbereby  the  HulphidsB  are  cbau^fd  for  tbe  B 
part  into  uiidea.     It  ia  a  valuable  flux  on  account  of  the  oiidu  of  irou  wbicb  il 
tains.     (51044.)    A  typical  analyslB  is  as  follows: 

Somjnioxide  of  iron  (FojOi)   HO.  39  (Iron  {b'e).5&ST) 

Sesqnioxide  of  manganeee  (MogOi) 0.93 

Oxide  of  lead  (POO) 7.91  {LeaU  (Pb),  7.SI) 

Oxide  of  zinc  (ZnOj 0.98 

Oxide  of  copper  (CnO) 3.s!2 

Arsenons  acid  (AsgOj) 0.80  (Arsenic  (As), 0.641>)    | 

Antimony  (Sb) trace 

8nlpbur(S) l.Ul 

Silica  (SiO,) 3.31 

Lime  (CaO) 3.W  (prPBcoceacddanUdH 

Silver  (Ag) 0.0614  or  IT.il  nniwea  pwlf 

(3)  Speiss.  an  occasional  prodnct  formed  when  snieltiu);  ores  ouutuiDing  an«ni< 
settles  to  tbe  bottom  of  tbe  slag  pot  below  the  nialte,  heiag  much  beaWu. 
easentially  an  arsenide  of  iron,  ami  m  roastinl  in  the  stalls  and  then  retoiBEd  (o^ 
blast  furnace.     (51049.)    Composition : 

PbtiihiL 

Iron(Fe) - ..-.  58.32 

Ar»cnic<As)    30.005 

Copper  (Cn)  - A  OK 

Sulphur  (8) 4.101. 

I^ead  (Pb) I.K 

MaofianMie  (Mn) 
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Per  cent. 

Zine  (Zn) not  present 

AotiiiiODy  (8b) trace 

Kiekel(Ni) trace 

Cobalt  (Co) i trace 

Insolable  residue ^ 0. 15 

Silver  (Ag) 0.015  or  4.8  onnces  per  ion. 

(4)  Speias,  an  occasional  product  formed  when  smelting  ores  containing  arsenic ;  it 
aelUes  to  the  bottom  of  the  slag  pot  below  the  matte,  being  much  heavier.  It  is 
esBeDtially  an  arsenide  of  iron,  and  is  roasted  in  the  stalls  and  then  returned  to  the 
blast  foraace.    (50927.)    Composition: 

Per  cent. 

Iroii(Fe) 59.42 

Aw©nic(As) 31.17 

Copper  (Cn) 5.06 

Lead(Pb) 0.67 

8alphur(S) 2.80 

Niekel(Ni) trace 

Cobalt  (Co) trace 

Antimony  (8b) trace 

Silver  (Ag) 0.014  or  4. 2  ounces  per  ton. 

^'"•olfible  residue trace 

• 

C&)  Matte  and  speisSi  a  compound  piece,  showing  the  separation  of  the  two  in  the 
•^  pot.    (51047.) 

^e  fine  material  that  is  carried  forward  by  the  blast  is  illastrated 
^y  a  single  sample : 

• 

Cl )  Fine  dost,  consisting  of  fine  particles  of  the  charge  carried  off  by  the  blast  and 
^^^l^cted  in  the  dnst  chambers  attached  to  the  shaft  furnaces.  It  is  mixed  with 
^Qicklime  and  siliceous  sulphureted  ores  and  treated  in  the  fusion  furnace,  after  which 
'^  STOes  to  the  shaft  fnmaces.    (51078. )    The  following  is  a  typical  analysis : 

^^  Per  cent. 

^ide of  lead  (PbO) 37.65 

^ideof  wnc(ZnO) 5.32 

^^^aioxide  of  iron  (PogOa) 24.98 

^^^nioxide  of  manganese  (MusOa) 1.51 

^•«»iuina  (A1«0,) 1.31 

*-itiie(CaO) 5.26 

■**«nesia  (MgO) none 

^^Pper(Cu) trace 

^'lic*(8iOi)    8.63 

liUpharic  anhydride  (80,) 1.61  (^^  .   ,      ,  ,        .,  ,„ 

Sulphur  (8) 2.53  J  Total  sulphur,  3.18. 

^bonic  acid  (CO,) ) 

fI'^(H,0) VI  1.20  (loss  on  ignition). 

i    ^-^vbonaceoos  matter > 

'^*l^«r(Ag) 0.04  orll.7  ounces  per  ton 

'^o  represent  the  wall  accretions  which  gather  on  the  sides  of  the 
ftiniaoes,  and  which  are  first  sorted  and  then  returned  to  the  shaft  far- 
^^oeB,  four  specimens  are  shown. 

U)  Bed  oxide  of  lead  (minium),  formed  in  the  mortar  joints  in,  the  crucible  of  the 
•^famaceji.    (51041.) 
W  Flfrnw  SMfeftlon,  formed  on  the  walls  of  the  shaft  fnrnace  when  smelting  ores 


I 
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uoQUiaiDg  ziao.     (5l04'J.)    It  couBiaUessealiaUy  of  sul|>hiile  nf  zinc  lit' the  folla^ 
ing  compositiou : 

ZUlolZn) 45.158 

Load  (Pb) 1.48 

Iron  (Fe) 6.71 

ManiKanese  (Mnl O.&J 

Sulphur  (8) ■ir..9» 

Antiniouy  (Sli) trace 

Arsenic  (Ab) not  preaeiit. 

Copper  Cu) not  preseut 

Silica  (SiO,) (H.  Ut 

Liaie(CaO) 6,30 

Silver  (Ag) O.Ot>Wor.i..'nniui 

<;0  Viae]j  □ontallized,  nearly  puru, snlpbiile  of  sine.     (50!ri6.) 

(4)  Furnace  accretion,  formed  on  Ibe  wallH  of  the  abaft  furnace  wlieo  «uieltliit;  uM 

oonMiningziac.     (5104!.)    Tbis  sample  coataina  considerable  leailaud  ia  of  tlie   foi^J 

lovrius  coupodtion  : 

Ziuo (Zn) 

Lonil  (Pb) ='^•441 

Iron  (Pe) O.S 

Lime (CaO) 

8nlphnr(8) 

SUioa(SiOj) , 

Aneutc  (Ab> wot  p 

Copper  (Cu) not  |t 

Miuigauese  (Hn) .not  pie 

Antimony  (Sb) O.fl 

Silver  (Ag) vai'iable,  from  15toat!ounc«a  per  Ion  tlironpbont  pl« 

Wlieu  roasting  tUespeiss  iu  stalls  previous  to  retuniiDg  it  to  the  shal 
funiacea  very   beautiful   and   JiitereBtiag  siibliniatiou    prodaots    Mb] 
formed,  cousistiug  of  the  suIpliiiU-u  au<l   osiilu  of  arsenic.    Tliese  a 
illustrated  by  tbree  Hpecimenij: 

(t)  Yellow BUlpbide  of  arseuic  (orpimeut).     (51040.) 

(2)  Arsenioua  aoiil  in  octahedral  crystals  of  grent  beauty.    (51C>T0.) 

(3)  Oxide  uud  Kulpbideitar  arsunio  (arseniouH  ucid,  or|iim<tnt,  and  ituilgar). 
HpucinieuH.    (^lO^H.) 

Bbpinino  Base  Bullion. 

Tlie  base  bulliuu  resulting  from  tliu  lirGt  smettiiiK  operation  is  ctiargeil^ 
into  large  rcverberatory  furnaces  and  melted.     In  some  cases  only  a 
single  brand  of  pig  lend  is  melted  iu  the  charge,  but  gouerally  several 
brands  are  mixed,  noh  with  jioor,  and  very  impure  with  (jnite  piiref  tbe  .^^ 
object  being  to  get  a  mixture  containing  the  rigbt  proportion  of  BtlV6a^| 
and  also  to  assist  the  removal  of  impurities  from  the  very  impure  lMj^^| 
terial.  ^H 

U\mn  becoming  melted  any  residue  of  uunielted  dioss  is  drawn  oft 
from  tbe  melted  lead  and  the  bath  is  siibniitted  to  an  oxidizing  action 
to  remove  the  iuiiiurities;  as  fast  as  these  accumulate  upon  the  surface  j 
thef  are  withdrawn,     As  soon  as  the  batli  Ih  purified  or  softened  aof 
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oiently  It  is  dmwu  utt'  iuto  liU'ge  kett]«s,  where  it  is  kept  melted,  aud 
metallic  zinc  in  several  portioni^  in  successively  added.  Tliis  ziuc  Ibrinit 
an  alloy  with  the  silver  »nd  men  to  the  top  of  the  melted  lead,  when  it 
H  sktoiioed  off.  Tbtwe  Kine  ncnms  euntaining  the  silver  are  gently 
ii'ated  for  a  considerable  time  (litindted)  t«  removi*  excess  of  lend;  the 
U(]aat«d  scnins  are  then  subjected  to  diiitillation  to  remove  the  ;siac. 
he  resulting  alloy  of  silver  and  lead  is  then  melted  in  a  cnpel  aud  sab- 
litted  to  oxidation,  whereby  the  lead  is  removed  in  the  fortu  of  litharge, 
nd  thii  itilver  reiuaius  behind  as  metal,  wbieh  is  oast  into  ingots  and 
Did. 

The  lead  Trom  which  the  silver  has  been  removed  by  zinc  retains  a 
mall  amount  of  zinc,  and  this  is  removed  by  oxidation  in  a  furnace 
imilartothe  softening  furnace.  Prom  this  furnace  it  is  drawn  oEfinto 
kettle  and  poled  with  green  wood  to  purify  it.  The  market  or  soil 
Bad  of  commerce  from  the  kettle  is  ca»t  into  pigs  and  sold. 

THE  OIIELTENUAM  SMELTING  AND  REFININIi  WORKS. 
These  works  are  loi^ted  just  ontaiile  of  St.  Louis,  Missouri,  and 
.raw  their  supply  of  ores  from  the  whole  western  mining  region.  The 
ollectJon  showu  is  contlueil  to  the  retiuing  ojieratiou  and  is  selected 
t«m  a  complete  collection  of  the  works  taken  by  Mr.  J.  l*.  Gazsain, 
t.  M.,  September,  1881. 

(1)  Buw  bullion, from  bltMC'fuTUdiMis  meUiiiK-     (^73^.) 
(3>  PirBl  HkimmiDEa  from  sufteuioK  furnsuu.     (57307.) 
i3)  twuuuil  nkiiiiruiLi^B  fruiii  BuftiMiiug  fiiruitue.     (573rjH.) 
(4)  5oft«ii«il  buMi  liiilliou,     (5T3t>».) 

<S)  8pBlt«r  (utitallia  xtua).  used  Lu  dositveme  the  lead.     (r>7»90.) 
it)  Zino  ■outna,  uunMinluf;  the  stiver  of  the  hiuK  bullion,  from  tbc  lif^allvuriziDg 
m^lm.    (57301.) 

<7)  DuilvRritnd  looil.  oonUmiDg  ziiii:.     (5T3»'i.) 
<B)  Skiinminica  fruth  the  ruSiiing  faruoce.  coiititmLuif  /.mc,     i;3T:I!)3.) 
<g}  PoUngii  from  reHnin^  kuUle.     (5T:ii)4.) 
<I0)  Market  lead.     (57;i95.) 
XII}  KInv,  tlistilliMt  Iniui  scnms.    (&739d.} 

C  1V>  itieh  diivor-liind  alloy,  rauiniiiitig  in  ili«  rolorU  uftnr  iliittilling  Ihe  dnc ;  eon- 
^■M  K»Ui.     Dotfi  alloy.     (573!)7.) 

113)  Bioh   ailver-toad  uUoy,  runiaiiiing   iti    Ihu   ifturtn  nfw.t  diatJlUag  the  slno. 
' —  S.) 

Cl4)  Lithuge,  froiu  uii|>uUiug  Uori  allay.    C^?**)"') 
(U)  Lltliargp.  froai  oapemug  Bilvur-leiiil  alloy,     (57:I9>J.) 
'  <K)  Fmonilvpt.     (5TWI.) 
UTl  CokI,  ub<^  for  fuul.     From  Bryden.  IIIjooih.     (57404.} 
(U)  Coke,  from  Brjdou  uoal.     (574U.'>.) 

KANSAS  CITV  SMELTTNIJ   AND  REFlNINi;   COMPANY. 

To  Illustrate  tlie  smelting  of  base  bullion  and  tlie  rettuiug  of  the  biil- 

liOQ  oonbined,  a  collection  from  the  works  of  the  Kansas  City  Smell 

ioj;  and  Bvlluing  (Jompauy  at  Argentine,  Kansas,  is  showu. 

Tlte  procesH  of  sinelting  base  bullioti  followed  here  is,  in  general,  the 

4t>te(Uh  L'iMblo,  Ooloriido,  the  principal  difference  being  CI 
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a  macb  larger  proi>ortion  of  oxidiiied  ores  is  treated  aaA  sonip  frOR  ii^ 

added  to  the  cL»rge  iu  order  to  reduce  the  lea<l   Irom  tbe  solpblda)  sol 

that  the  sulphide  ores  U8ed  are  not  roasted  pruvious  to  suieltiug. 

The  blast- furnace  charge  is  made  up  as  follows : 

Ore,  lulxliire  of  aevenii,  m»iiilj-  miljiLi.les 

Ore,  ViolB,o£iiliEi!d 

Ore.  lithaige,  (inidp  of  lead)  from  refiuiuK  foruiMi«R 

Beiluamg  UKcnl.  scrap  wronght  iron ... •- 

ReiliioiuK  agent  and  flux,  iron  acali^  conaisLing  of  it  mixlnn  at  mi»tAlliO  InMii 

with  iroD  nxidea 

Flux,  Riniler  from  pnddle  famnce . .... 

Flux,  liniPBtoiic 

rinx,  richHlag  rrom  former  Hmeltinf;,  8  to  10  ehovalR. 

Fuel,  ooke  from  ConnBllBville,  Peuoaylvanin 

Tbe  base  bulliou  resulting  from  this  charge  in  slowly  melted  in  33 
ton  lots,  skimmed  and  softeued,  and  then  rnn   into  tbe  desilreriztn^ 
kettles;  in  these  two  or  three  additions  of  ztuc  are  maile,  according  t< 
circumstances,  and  tbe  /.itic  »cums  and  tlie  desilverized  lead  are  treate 
aa  described  above. 

The  collection  wastuken  by  Mr.  E.  L.  Zukoski.  E.  h.,  September,  1S84, 
and  shows  a  variety  of  the  sulphide  ores  from  Idaho  {a  large  unioitnt  of 
whi(?h  is  received  at  the  works  in  the  form  of  concentrates),  the  oxidised 
ores  from  New  Mexico,  the  fuel  and  duxes,  the  base  bullion,  slags,  etiua 
of  the  first  smelting,  and  various  steps  in  tbe  reUning  process.  H 

The  sulphidi!  ores  are  represented  by  the  following  8|)ecimens:  H 

(1)  Conoeatratet.  HrMt-olosa  ore,  oruxbed  coarae;  cuDBietiug  of  gulon*  with  tuaJB 
blende.    O.  K.  Mitn.',  Altnraa  Connty,  ItUbo.    (54991.)  ■ 

(2)  Coucuntrates,  wcond-olaai  ore,  crushed  tine;  noDtaiuint;  a  larger  pruportlOD  4^| 
blende.    O.  K.  Mine.  AUuroa  County,  Idaho.      (&499U.)  S 

(3)  CoDcentrated,  flrat-claHnoro;  aouaisting  almost  entire!;  of  galena,  nod  coottilJ^I 
ing62.75  percent,  of  load  and  Tl.in  ounces  of  silver  per  ton.  Hailey  Mins,  AItan^| 
Connlf,  Idnho.    (54iniJ,)  IJ 

(4)  Concentrates,  flret-tlaw)  ore,  uoarse  lniupt>;  vonxistiuK  aluiust  entirely  of  gtdeiMhB 
butHhonintt  some  tetrnhedrite,  tind  enutaining  G6.8T  per  cfnt.  of  lead  mad  %)S.4il 
ounces  of  Hilver  per  tun,     I'nrkcr  Mine,  A1tara«  Conuty.  Idaho.    (541*114. )  ^M 

(5)  Concentraten,  lirBt-cliina  ore,  crueliud  ooarso:  cimaistine  almost  ontiralr  I^M 
Kalena,  but  showing  a  little  blende  and  py rite,  and  containing  Ii9.8'  |Htr  o«nt.4H 
lead  and  IHi.H  ouncpA  of  silver  per  ton.  Idahoian  Miuo,  Alturns  ('ounty,  Illsh^H 
(54995,)  9 

(d)  Cnncenli'HlcH.  lirst-ulasn,  iu  coarse  Innips;  noneistiug  aluiiMt  entirely  ofctdan^H 
but  sbuM-itig  a  little  blende,  and  con tai Hint'  fi9.12  per  cent,  of  luad  and  n  ounoM^H 
silver  [ler  ton.    Idabotau  Miiw,  Altoraa  County,  Idaho.     (MilSKi.)  jH 

(T)  8ulpbide  ore,  galena  iu  ferruKinous  ijiiartK,  sbowiug  «oni«  deooiDpoaitio^H 
Bantu  Barbara  Mine,  Nen  Mexirn.     (o4997.)  ^H 

<6t  Mixed  ore,  as  eharged  into  the  blast  furuaoe,  made  n[i  of  a  larita  uiimbar  a^| 
ores,  uud  consisting  ewtentiallj' of  galena  wltb  a  little  blende  and  pyrite  andMiq^| 
deoeinpoaed  material.      ;ri4998.)  ^M 

The  oxidized  ores  arc  represented  by  lour  specimens  from  the  ViolJM 

Mine,  Grant  County,  New  Mexico.  H 

^^i)  Ceriusite,  orystallizwl,  Htaineil  witb  oxide  of  iron.      (aauOO.)  ^H 

^HtoOeruiiM,  floe  grainsd,  stained  with  oxido  of  Iron.     (05179.)  ^^^M 
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(3)  Gemsiiite,  crystalliBed,  staioed  with  uxide  of  iron  and  showing  a  little  un- 
altered galena.    (65173.) 

(4)  Cerauite,  stained  with  oxide  of  iron ;  cniHhed  sample  taken  from  a  large 
amoant  of  ore  for  assay ;  containine  64  per  cent,  of  lead  and  14  onnces  of  silver  per 
ton.     (.54999.) 

(1)  A  sample  of  litharge  from  the  capel  furnaces  such  as  is  charged  into  the  shaft 
famaoes  is  shown  with  the  ores.    (55007.) 

To  illustrate  the  flaxes  three  samples  are  shown : 

(1)  Iron  scale,  consisting  of  a  mixture  of  metallic  iron  with  oxides  of  iron.  The 
metallic  iron  acts  as  a  reducing  agent  hy  combining  with  the  sulphur  of  the  galena 
thus  setting  the  lead  free.     (55004.) 

(*2)  Cinder,  from  iron  puddle  mill.    (55006.) 

(3)  Limestone.    (55001.) 

(1)  AsinglesampleofConnellsville  coke  illustrates  the  fuel  used.    (r>5003.) 

Eight  samples  of  the  prodacts  of  the  blast  farnace  sineltiug  are 
shown : 

(1)  Base  bullion,  containing  the  silver  and  lead  of  the  charge,  together  witli  souie 
imparities.    (55009.) 

(2)  Slag,  clean ;  too  poor  in  lead  and  silver  to  be  utilized,  is  thrown  away. 
(56011.) 

(3)  Slag,  rich;  containing  sufficient  lead  and  silver  to  be  resmelted.  The  produc- 
tion of  this  rich  slag  is  avoided  as  much  as  possible.     (5500H.) 

(4)  Matte,  No.  1.  A  by-product  of  the  smelting  operation  which  is  drawn  otV  with 
the  slag  and  settles  to  the  bottom  of  the  pot.  Consisting  of  various  sulphides.  es^K)- 
cially  iron,  and  containing  most  of  tlie  copper  of  the  charge.     ( 55013.) 

(5)  Matte,  crashed  and  roasted  in  reverberatory  furnace  to  remove  the  sulphur  so 
that  it  can  be  recharged  into  the  furnace.     (55016.) 

(6)  Matte,  No.  2, or  concentrated;  prodnce<l  when  charging  roasted  tirst  matte. 
Contains  sufficient  copper  to  be  smelted  for  that  metal  and  is  sold  to  other  works 
for  this  purpoB(\     (55018. ) 

(7)  Speiss,  a  by-product,  consisting  mainly  of  arsenide  of  iron,  thrown  away. 
(55014. ) 

(8)  Flue  dust,  consisting  of  material  carried  over  by  the  blast  and  collected  in  thtt 
dost  chamber  attached  to  the  furnace.     (55015. ) 

The  illustrations  of  the  refining  process  are  : 

(1)  Dross,  taken  from  the  sol'teuing  furnace;  consisiiiig  of  x.\w  imiIusimI  impurities 
of  the  base  bullion  with  sonic  mt'tallic  lead.  Taken  from  (lie  Inniiice  :i.s  hdou  as  {\\v. 
lead  is  melted.     (550111.) 

(2)  Litharge,  from  th*^  concentrating  cupel;  coimisting  of  f»xid«*  of  lead  formed 
during  the  oxidation  of  the  Ic.id  in  concentrating:  the  Nilver-lead  alloy.    (;V»<K»1. » 

(3)  Bottom  of  concentrating  cupel,  charged  with  litharge.     (r».VK>l.) 

(4)  Litharge,  from  tinishing  cupel;  oxide  of  lead  formed  in  removing  the  lead 
from  the  silver.    (550*2:}. ) 

(5)  Scums,  from  the  refining  furnace ;  fonned  in  removing  the  zinc  from  the  de- 
silverized lead.    (550'27.) 

(6)  Lead,  soft  or  market  lend.  The  final  result  of  the  pn>ceHH,  which  is  sold  for 
oonsu  mp  ti  on .     ( 550!;>f>. ) 

Lead  Orks. 

THE   southeastern   MISSOURI   LEAD   REGION. 

This  is  one  of  the  oldest  and  best  known  mining  regions  in  the  conn- 
try.  The  first  mining  operation-  ~  "  ■*  in  1720  by  the  fanions 
Law  Company «  of  Paris.  *be  river,  the 


UNITKU    SI'ATKB   NATIONAL    Mt:sEUM. 


] 

ore 

liar 
r(ut- 

Tom  ^^1 
« 

I 


5S  nULLi 

facilities  for  workiug  even  iu  those  days  were  good,  and  during  the  I 
conlarj  a  liousiderahle  amount  of  lead  was  extracled,  but  like  all  oti 
regions  it  Usui  its  upu  and  dowus,  and  at  present  it  ia  only  by  the  utmot 
care  and  economy  that  the  mines  can  be  profitably  worked.    The  ore 
consists  of  galena  seattered  through  maguesian  limestone,  and  is  tet^b- 
nieally  known  as  disseniinated  ore.    The  ore  bodies  occur  in  irregular 
and  often  very  large  masses,  iiut  there  is  do  distinct  line  of  demarca- 
tion betweeu  the  ore  and  Ibe  barren  limestone.    The  galena  is 
pauied  by  pyrit*?,  and  o<;e;tsioiially  by  ehaloopyrite,  and  these  gen 
carry  cobalt  and  uickel.     Blende  is  occasionally  found.    The  amoai 
of  silver  in  the  ore  is  not  safGcieut  to  b«  of  any  value,  varying  from 
to  i  ounces  per  ton, 

The  active  mines  are  mostly  foand  in  Madison,  Jefiersoo,  Washing- 
tou,  and  St.  FrauQoi.s  Counties,  the  most  imi>ortant  being  the  St.  Joe 
and  Deslogo,  Bonne  Terre,  St.  Francois  County,  aud  Mine  La  Mottej 
MadJMOu  County.  The  Valle  Mine,  St.  D'rau^tois  County,  produces  Sj 
considerable  amount  of  zinc. 

Owing  to  the  peculiar  nature  of  the  ore,  a  large  part  of  it  has  to 
dergo  an  elaliorate  system  of  mechanical  dressing  to  separate  the  galena 
from  the  limeHtone.  The  system  of  dressing  at  each  of  ihe  large  worktt 
differs  in  material  iK>iuls  from  the  others,  aud  two  of  them  are  very 
fully  illustrated  by  the  collections. 

The  Deslo^e  mill  is  very  large,  and  is  calculated  to  treat  300  tons 
of  rock  per  day.  Tlic  ore  passes  through  Blake  crushers  aud  then 
through  rolls,  and  is  afterwurtlu  carefully  classttied,  so  that  each  set  of 
jigs  treats  a  material  of  very  utdform  size,  difl'eriug  from  each  other  set. 
In  the  St.  Joe  mill,  alY«r  passing  the  crushers,  the  ore  goes  throngli 
but  ouo  pair  of  rolls,  and  the  material  ia  fed  direct  to  the  jigs  wittioat 
any  classilication  at  all. 

The  product  of  these  dressing  operations  consists  of  very  pure  galeoBf' 
commonly  called  '•  mineral,"  and  a  mixture  of  pyrite  and  galena,  com- 
moidy  called  "sulphur."  The  galena  carries  from  70  to  75  per  cent,  of 
lead,  the  following  being  actual  determinatious:  St.  Joe,  September 
10,  1884,  lead,  71.3i}  per  cent.;  Mine  La  Motte,  February,  1K80,  lead, 
77.43  per  cent.  J  January,  ISSl,  lead,  T2.l'2  percent.;  iron,  2,37  percent.; 
cobalt  and  nickel,  1.51  percent.;  copper,  U.U2  per  cent.;  insoluble  residue, 
1.3I>  per  ceut.  The  following  analyses  represent  the  coupositioa 
sulphides : 

Stilpkidei. 
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Furmorly  the  lead  wa^  extracted  in  FlintBhire  and  Scotch  heartbs, ' 
lall  reverberatory  furnaces,  whicL  tient  from  I  to  2  tons  of  galeua, 
nd  produce  lead  at  a  sJugle  operatiuu.  Tbey  liad  the  advantage 
being  iiivspeiiHive  and  euitnd  to  small  mines;  even  farmera  fre- 
nently  owued  them  and  worked  tiieni  at  odd  intervals.  They  were, 
fttrevur,  very  crude  and  wasteful,  aa  is  well  illustrated  by  the  follow- 
ttoalyfiiii  of  the  slag  produced : 


y  alitj/"  Deitoge, 


Par  o 


(SiO.) 

U(oxlil«ofln>n  ifeO) 10.2 

(C»0) 16.0 

(MgO) 4.0 

ilphor(8) 4.5 

»d(Pb) 33.5 

At  present  the  metallurgical  operations  are  much  more  complex,  and 
%  carried  out  ou  a  much  larger  scale.  The  galena  is  first  roasted  in 
rge  Prlelwrg  hearths,  which  are  low  reverberatory  furnaces  UOfeet  long 

Dd  l^feet  wide,  to  oxidize  the  sulphur.  The  galeua.  iu  fiOO-ponud  lots, 
charged  into  the  end  nearest  to  the  stack,  and  as  the  sulphur  oxidizes 
is  moved  along  towards  the  hearth.     When  it  reaches  the  hearth  the 

ilpliur  should  be  reduced  lo  from  4  to  0  per  cent.,  and  as  soon  aa  this 

Miditlou  is  attaiue<l  sand  is  thrown  upon  it  iu  order  to  sinter  the  mass, 
that  It  can  be  withdrawn  and  readily  handled.    The  tbllowing  aaaly- 

W  represent  the  roasted  mineral : 

Roasted  mineral. 


UMKna....  n.K 

H^U.USI  ...  10.1)6 

HvT-Uistv....  a*.n 

liaris.i«e....|  ee.u 


MaJII. 

Neltl, 
NellL 


Ibv  routing  of  the  sulphides  is  a  more  rapid  and  easier  process  than 
Hutting  the  galena  on  account  of  the  iron  they  contain.  They  are 
irown  in  one-half  to  one-third  the  way  down  the  furuaoe,  and  when 
iug  Ih  complete  are  withdrawu  without  sintering.  The  foUuw- 
represeul  the  rousted  sulphides: 


6U  BULLETIN    *-Z,    UNITED    STATES   NATiONAl.   MU3EUU. 

Roasted  sulphidea. 


Dwioe* 

BtJ«,. 

UlDoLaHatte. 

18.  tB 

S0.T4 

12,68 
1.01 

7.U 

17. » 

l«.» 

B.Hi 

ail 

ICM 

M.IS 

IT.S 

i.» 

Suloh  nil 

IB.W 

,... 

s»ia. 

The  roasted  ores  are  rednced  in  a  cnpola  faraace.  Tbere  ore  two 
kiods  of  ameUiug.  Id  the  first  pmidle  mill  cinder  ie  employed  as  au 
irou  fins,  anil  pig  lead,  first  matte,  and  slag  are  produced.  In  the  aeo- 
ond  class  of  smelting  roasted  matte  in  used  for  tbe  iron  fiux,  nnd  at  tlie 
same  time  mattes  richer  in  cobalt  and  nickel  and  copper  are  prodocod. 
TLis  concoutntting  of  the  matte  is  continued  until  it  contains  sutUcieot 
cobalt  aud  nickel  to  be  8hippe<l  away  fur  the  smelting  and  refining  of 
Ibese  metals. 

Tbe  charge  of  the  furnace  is  generally  calculated  to  give  a  slag  con-  I 
taining  30  per  cent.  Killca,  40  per  uent.  protoxide  of  iron,  20  per  cent.  I 
oxide  of  calcLuiu,  and  10  jipr  cent,  of  other  constituents,  but  these  vary 
a  little.    SufiBcient  iron  is  also  added  to  form  matte  with  the  sulphorof 
tbe  ore. 

The  slags  produced  at  tbe  different  works  and  in  the  different  char- 
acters of  smelting  are  represented  by  tbe  tV>llowiDg  analyses: 

Ore  flag. 


:-± 
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Matte  %lag^. 


Silica  (8K>>) 

AlaiDiii*(ikl/)t) 

Protoxide  of  iron  (FeO)   

Llme(CaO) 

Magiieoiji  (MgO) 

8«aphiir(S) 

Nickel  uid  colMat  (Ki  and  Co) . 
(Pb) 


St.  Joe.  I 
lat. 


iHt. 


Per  cent.    Per  cent 


31.41 

2.13 

4H.58 

11.43 

4.88 


28.20 

7.10 

40.00 

11.40 

6.00 


Mine  LaMotte. 
2d.  2d. 


3d. 


Per  cent.  I  Per  cent   Per  cent. 


0.81 


1.70 
1.50 


35.27 

1.07 

36.36 

14.14 

0.43 


0.71 
1.74 


38.20 
13.10 
33.00 
&00 
&00 
2.66 
1.46 
2.30 


30.34 


22.38 
18.53 
12.28 


2.26 
2.22 


The  pig  lead  produced  by  the  cupola  smelting  contains  <;;onsiderable 
sabsalphide  of  lead  and  has  to  be  refined. 

The  composition  of  the  different  mattes  varies  greatly,  especially  as 
regards  the  amounts  of  the  more  valuable  metals,  cobalt  and  nickel  and 
copper,  they  contain,  as  is  well  illustrated  by  the  following  series  of 
analyses  made  by  Mr.  Neill  from  the  Mine  La  Motte  works. 

lioasted  firftt  matte. 


Xickfll  and  cobalt  (Ni  and  Co) 

Copper  (Ca) 

Lead(Pb) 

Inm(Fe) 

8ii]phnr(S) 

IiMOlnble  reeidoe 


1. 


Per  cent.  \  Per  eerU. '  Per  cent. 


3.12 

3. 66  . . 
1.05  .. 

1.79 

13.68 

7.06  , 

17.54 

46.44 

58.14 

45.00 

6.34 

3.09 

a  21 

3.76 

3.24 

1 

3.08 

RaiP  ttecond  matte. 


I 


1. 


I  Per  cent. 

Nickel  and  Cobalt  (Ni  aud  Co; '  12.88 

I 

CoppeT(Ca) '  4.33 

Lead(Pb) !  33.  .W 

Iron(Fe) '  2H.47 

Salphnr(S) I  18.15 

iBNolable  renidiie 0. 36 


3. 


Per  rent.    Vrr  cent.    Per  rent. 


0.51  , 

2.25 

23.06 

48.0.'  ; 

Hi.  .VJ 

II.  46 


3.80 

1.04 

2.3.37 

40.80 


12. 31 

2.60 

29.52 

26.  OK 


traci'. 


L'aw  third  matte. 


•I 


3. 


Pir  cent.  -.    Per  eent.      Per  cent.    Per  cent. 


Nickel  and  Cobalt  (Ni  and  Co) 

Copper  (Co) 

Lead(Pb) 

Iroo(Fe) 

8«lphiir(8) 

laeolvUe  reeidae 


20.19    ll.IH1o9.9H 


7.  l.'i 
36.77 
14.45 


7.i;7 

36.  16 
15.74 
30.50 


17.01 

6.75 

20.69 

20.74 


15.22 

4.31 

:iO.  l.'i 

21. 61 


0.42 
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ii]»g  nliich  was  made  iii  the  smelting  or  tlii.t  last  ttiini  mntte  is  rep- 1 
reseutetl  by  tlie  la»t  slag  aDalysis  above. 

This  retlion  is  represented  by  two  very  complete  oollectious,  mwio  b 
Ur.  J.  F.  Kemp,  u.  e.,  September,  1884. 

St.  J  ok  I.kah  Works. 

Tlie  product  of  the  miiie^  is  iilugtrntetl  by  the  following  speeimefl 
of  tlie  ore : 

(1)  OaleDa.  with  a  little  limedtoue,  rich  lump  ore.     (SilSSl.) 
(!ij  Galena,  in  cleavable  calcite.     (548M.) 

(3)  Galena,  in  oompnct  limeatone,  chnrMteriatic  iliBaeminatml  nro.    {i>4466, ) 

(4)  Oalena,  in  grantilar  limestone,  characteristic  dissemiDalMl  ore.     (54'%.} 

Tbe  disaeminated  ore  is  treated  in  the  concentrating  mill,  as  aliown 
by  the  following  scheme,  figure  4 : 

The  material  remaining ou  the  top  of  the  sieves  "  beads"  is  here  called 
"scrapings,"  that  passing  through  is  ca!le<l  "hnt«hwork,"  while  the 
tails  are  called  "chats." 

The  ore  from  the  mines  is  delivered  to  eight  15-inch  by  9-inch  Blake 
crushers;  from  these  it  goes  to  eight  14-inch  by  30-iuch  (Jornish  rolls, 
and  theuce  passes  over  T-mtllimetre  screens.     The  course  material  is 
returned  to  the  rolls,  while  the  fine  is  washed  to  centrifugal  pumps  by 
a  stream  of  water.    These  pumps  force  the  material  to  an  ingenious  dis- 
tributer, which  delivers  it,  without  any  sorting  as  to  sizes,  to  the  piston 
jigs.    There  are  thirty-six  of  these  jigs  in  two  rows  of  eighteen  each,  each 
jig  having  two  sieves.    The  heads  from  the  first  sieve  of  these  jigs,  called 
scrapings,  is  goo<)  mineral.     The  hntchwork  passes  to  a  settling  box, 
tbe  settlings  of  which  are  purified  in  an  ingenious  screw-wasber,  yielding 
good  mineral,  and  washings  which  are  united  with  the  settlings  flrooi  J 
No.  2  settling-box,  and  go  to  eighteen  eccentric  jigs,  with  3  sieves  ^'ftChJ 
yielding  almost'  entirely  hntchwork.    The  settlings  from  boxes  Nos.  3   . 
and  4  are  treated  on  percussion  tables.    The  overflow  from  sieve  No.  I 
of  the  piston  Jig  goes  to  sieve  No.  2,  yielding  scrapings  of  pyrite,  which 
are  recrushed,   hulchwork   and  tailings   which  are  known   as  cbatB. 
The  mill  treats  aboot  SOtt  tons  of  ore  per  day,  yielding  about  100,(l( 
pounds  of  dressed  uiineral.     Tbe   various  steps  tn   this   pi'oct^ss  I 
illnstrated  by  the  followiug  specimens: 

(I)  Feed  for  pJHtou  jig.     (54931.) 

(3)  3crapiuHB  fnim  piston  Jik,  sieve  Ko.  1,  niineriU.    (54932.) 
('.I)  Hutcbworh  from  pi«tonJig,  sieveKo.  1.     (549ii<.) 

(4)  Mineral  froiu  Hcren-washpr.     (54lKi2.) 

(5)  Feed  for  oooentrio  JiE.  Bi«vo  No,  1.     (64K29.) 

(6)  Hatchwork  from  eccentrio  ji);,  sieve  No.  1.     (54931^.) 

(7)  HotohworkfromeiMMntricjIg,  MeyBNo.2.    (54930.) 
(1^)  Hiuorulfrom  bump  tallies.     (54834.) 
(0)  ScrapiiigM  fvuin  pi.«toii,jig,  sieve  Xo.i!.     (5491M.) 

(10)  llQloliWDrk  IVum  pintou  Jig,  siovo  Ko.  V.     (549«.) 
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The  metallargical  treatment  is  illustrated  by  the  following  speoi- 
mens: 

Ore, 

( 1 )  Roasted  mineral.    (54912.) 

(2)  Roasted  salphides.     (54923.) 

Fuel 
(1)  Coke  from  West  Virginia.    (54902.) 

Flux. 
(1)  Cinder  from  au  iron  paddling  farnaco.     (54908.) 

Jnteitnediate  products, 

(1)  Pig  lead,  unrefined,  from  blast  faniace  smelting.    (54875.) 

(2)  Slaf(,  from  the  blast  farnace  smelting.     (54907.) 

(3)  First  matte.    (54905.) 

(4)  First  matte,  roasted.     (549:^.) 

(5)  Second  matte.     (54906.) 

(6)  Second  matte, roasted.     (54916.) 

(7)  Partially  roasted  second  matte,  coated  with  sablimed  salphur.     (54920.) 

(8)  Third  matte.     (54911.) 

(9)  Third  matte,  roasted.    (54915.) 

Produot9, 

(1)  Nickel  and  cobalt  matte.     (54918.) 

(2)  Refined  pig  load.     (54876.) 

(3)  SkimoiingB  from  the  refinery.     (54901).) 

DESLOGE    LEAD    WORKS. 

The  product  of  the  mine  is  illustrated  by  the  following  specimens  of 
the  ore : 

(1)  Galena,  with  a  little  pyritc  and  limoston**,  rioli  lump  ore.     f54':^80. ) 

(2)  Galena,  with  very  little  ])yrite  and  liinestoue,  very  rich  lump  ore.     (54rrtl.) 

(3)  Galena  and  pyrite,  in  limestone,  characteristic  disseminated  ore.     {b4^&2.) 

The  disseminated  ore  is  treated  in  the  concentrating  mill  as  shown  by 
the  following  scheme,  figure  5. 

The  material  remaining  on  the  top  of  the  sieves  *' heads"  is  here 
called  '*  scrapings,"  that  passing  through  is  called  '*  hutchwork,^  while 
the  '*  tails"  are  called  ''chats." 

The  ore  from  the  mine  is  delivered  to  three  15-inch  by  9-inch  Blake 
crushers;  from  these  it  goes  to  three  14-inch  by  30-iiich  rolls  and  then 
to  a  l)-millimt»tre  screen.  What  passes  over  this  screen  goes  to  three 
14-iucli  by  3()-inch  rolls  to  be  recrushed.  What  goes  through  the  9-mil- 
limetre screen  goes  to  a  7-millimetre  screen.  What  passes  over  this 
screen  goes  to  the  coarse  jigs.  There  are  three  pairs  of  2-sieved,  end 
h»ver  jigs,  and  one  4-sieved  Collom  jig,  yielding  scrapings,  gooii  min- 
eral, and  hutchwork,  which  is  recrushed.    The  overflow  from  the  first 
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Scheme  showing  the  oporationH  of  the  Desloge  MilU 
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sieve  goes  to  the  socoDd  sieve,  yielding  scrapiugs  wliicli  are  n!cnuli(<d, 
batcliwork,  souiclimes  reurusbed,  sometimes  sent  direct  toSo.  SjigB, 
ttod  cbnta.  Tlie  material  passing  through  the  Tmiilimetre  scn-cu  gm 
througti  a  series  of  Hre  hydraulic  classitiers.  The  settlings  from  tliu  tint 
dasaiSergototlie  secioiid  set  of  twelve  2-sieveU  jigs,  yielding  from  tli» 
flrst  sieve  scrapings,  good  mineral,  and  hnt^ih n-ork,  souietime«seut  (0 
third  jigs,  but  with  rich  rock  is  good  miueral,  from  tlie  secoud  mit 
Bcrapiugs  seat  to  reorusliiug  rolls,  Uutohwork  to  third  sieveit,  and 
chats. 

The  settlings  from  aecond  and  third  classifiers  go  to  the  third  «et  of 
eight  3  sieved  eccentric  jigs,  yieldiugfrom  the  hrcit  sieve  scrupiupand 
biitcbwurk,  good  miueral.  From  second  sieve  serapiugs,  pyrito,  mhI 
hutchwork,  retreated  ou  faster  jigs.  From  third  sieve  scnipings,  dvDt 
baok  to  first  sieve,  or  with  rich  rock,  pyrite,  hutchwork,  reirenteit  ou 
faster  jigs,  aud  chats.  The  settliugs  from  the  fourth  aud  tifib  clauiG- 
ers  are  treated  un  slime  tables.  . 

The  various  materials  sent  to  the  recrusbing  rolls  are  treated  »fla 
crusbiiig  ill  the  fourth  set  of  eight  S-sieved  jigs,  yifldiag  fruiu  tlie 
first  sieve  scrapings  aud  hutchwork,  good  mineral.  From  second  den 
sci'iipiugs,  pyrite,  aud  hutchwork  sent  to  the  old  mill.  Froui  tliii>l 
sieve  sorupmgs,  pyrite,  aud  hutchwork  sent  to  the  old  mill,  and  clial* 

The  old  mill  treats  the  hutchwork  from  the  second  and  thini  ^erw 
of  the  fourth  set  of  jigs,  aud  rich  chats  from  the  maiu  mill.  The  n* 
terial  is  hrst  crushed  aud  tbeu  passes  through  a  3-millimetre  screen  | 
aud  the  coarse  material  recrushed.  The  fine  stuff  goes  to  a  hydiW 
classifier,  the  settlings  from  which,  3  to  1  millimetre,  go  to  the  Drst  <" 
two  2-8reved  emi  lover  jigs  and  two  3-sieved  ecceiuric  jigB.  Tli"** 
yield  from  the  first  sieve  serapiugs  aud  butobwurk,  good  uiliiertf^' 
from  the  secoud  sieve  scrapings,  pyriti^,  and  hutchwork,  from  tlii''^ 
sieve  scrapings,  pyrite,  hutchwork,  and  chats. 

The  overtlow  from  the  classifier  carryiug  fine  material  is  treated  ^ 
slime  tables,  yielding  as  end  products  beads,  good  mineral,  atid  tas^ 
nycctod. 

The  various  steps  iu  this  process  are  illustrated  by  the  follovi^^ 
specimeus : 

(1)  Hutchwork,  jig  a;  WBve  I.     (MUm)  (S)  HiiMliwork,  jig  C,  siov^  ■.'.    <.M1';J*- 

(2)  Uutchiiurk,jigA,  aievo^.    (541M!i.)  (U)  8i'rit|iiii,;B,  jl|;  O.siev.   1 

(3)  Sompings,  ji'' B,  sieve  L     (Md44.)  (10)  tlntcbwutk,  jii;  l>,e<i  . . 

(4)  Hutchwork,  JJK  D,  sieve  1.     (54943.)  itl)  Serapiugs,  jig  D,  iil«v> 

(5)  Scrapings,  Jig  C,  sieve  1.    (5496^.)  (I:i)  8ci«puig«,  Jig  li,  atev,< : .     , 
(«)  Hutchwork,  jig  C,  sieve  1.    (54M9.)  (13)  Chain,  jig  D,  oiuve  3.    (WJOO-J 
(7)  Scrapings,  jig  C.  sieve  2.     (MM7.) 

The  metallurgical  tr«atraeQt  is  illustrated  by  the  following  Rpt«^' 
mens : 

(Ht. 

(1)  BoMlcd  mineral.    (Md96.) 

(2)  KoBstnl  auliihidoM.     (MSMO.) 
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(1)  Cinttor  rr«[ii  iron  iMirl.IlIri);  UijII.      (5489-J.  ) 

F«el. 
<1)  Coke.     (54W1.) 

Inter  mediate  produclii. 

(I)  Pig  lewl,  iinrotiuiMl,  frum  bliut  funiaou  diuulliiig.     (hiHTf.) 

ii)  Slog,  fmui  tbe  ouUitleiif  a  pot  fall,     (MtHU^I.) 

(3}  81>£,  crystal Hzail,  from  tbe  iuLerlur  of  a  pot  full.     (Ti'lHW.) 

(DMftltf.  '{:Hle<!l4.} 

(i>)  Koutwl  luattu.     (G4':<'J!f.) 

<d)  Bowtvd  mutte.    (54i^U5.) 

II)  Xloknl  nod  cobalt  tuaUu,  conUtua  i)M  par  cent.  Dickel,  'A.-£i  per  cent,  cobalt. 
(ilMI.) 
{t)  fif-  lima,  refined.     (511-^, ) 
(3)  SblrauiiDgs  &oin  the  reflnerj,     (546^8.) 

TDK  PEODUCTION  OF   PIG  LBAD  AND     WHITE    PAINT    AT    THE    LONE 
ELM   WOBKS. 

Tlicee  works  are  situated  at  Jopliii,  Jasiiwr  Uouuty,  Missouri,  IJ 
niWiiortiiwest  of  the  towu,  and  are  t^oimeuted  with  ttie  St.  Louiu  and 
Sat)  Francisco  Kailroad  by  a  branch  tr^k.  They  aro  shown  on  PL. 
IX.  The  ore  treated  is  mined  in  tbe  iiuuiediate  vicinity,  and  consists 
ttsetilially  of  galena,  with  uome  bleude  and  ctiert,  the  galena  being 
WHDCtiincii  more  or  less  deeoiu posed.  The  ore  is  roughly  dressed  »t  the 
uiuiM,  A  mixture  of  the  oi-e  with  raw  eoal  and  slacked  lime  is  charged 
into  It  largo  Switch  hearth  whioh  is  kept  very  hot,  tho  object  being  to 
produce  as  tuuch  fame  as  posHible.  Tbe  products  of  this  operation  are 
I>i£lead,wbicbisrutlnedaiid  sold,  pasty  sla^^s  coutiiiitlngoxidi/ed  ooui- 
pouiiilsof  lead,  lime,  and  chert,  which  are  afterwards  treated  for  the  lead 
liBy  contain,  uml  the  fume.  This  latter  is  drawn  oft"  by  an  exhaust  fan 
UiroDgh  settling  chambers  and  cooling  Sues,  and  collected  in  bags  made 
^UiiwaHhed  wool.  It  is  an  impalpable  powder  of  a  lead  color,  and  is 
w>uK[]  OS  blue  powder.  From  the  collecting  bags  it  is  drawn  off  onto 
*  tmrit  floor. 

TliiH  material  contains  snfilcieiit  carbonaceous  matter  and  unaltered 
**'lphl(l«s  to  barn  when  ignited,  and  burning  converts  it  from  a  light 
'mpftlliablv  )K>wder,  dilUoultto  handle,  into  an  open,  porous  crust  suf- 
■"iieutly  coherent  to  KUtnd  the  subsequent  handling. 

Tliiii  crust  is  neict  thrown  upon  a  \ery  hot  coke  lire,  in  a  slag  eye 
"■tnaai.  This  treatment  gives  a  fume  iu  the  form  of  a  perfectly  white 
PWiler,  which  is  drawn  oil' and  eolle<;tod  as  betore.  The  imriliwl  fume 
"''But  an  excellent  paint,  and  is  in  much  demand  for  that  purpose. 

In  the  slftg  eye  furnace  are  also  treatt'd  the  pasty  slags  iVoMi  the 
'Wtb,  and  some  curbunatu  of  lead,  locally  known    as   *■  dry  bono." 
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Besides  tlie  funic,  the  slag  oye  jiniducea  a  dirty  metallic  k-ad.  nkicb 
18  reSotid  and  sold,  and  alAgs  sufiiciently  pour  in  lead  Ut  lie  tlironu 
awfiy.  Tliis  operation  is  very  fally  illustrnUid  by  the  followiug  col- 
lection made  by  Mr.  E,  B.  Kirby,  e.  sl,  October,  1884. 

SCOTCH  HEAIlTn  SMELTISa. 


(t)  Gftlena,  with  a  litUo  blende  and  chrrt.  lamp  ore.     Short  Creek  Ulnn.    (ULIIM 
(8)  Galtinii,BhowipgsomeilL>ouiu|H>iiLtioti,  witbaltCtleblendi- amlnhiirt.   LniopuR, 

{65246.) 
(.l)  Gelena,  nith  n  lillle  blende  and  ubort,  read;  for  tbe  hearlb.     DreuBd  on'  tiA 

minarnl.    (r>5160J 

(1)  Bituininous  ooal;  luei)  for  the  hearlb  and  boilers.    (&riliu.) 

Aualyiteil  li;  the  writer  it  gave ; 

Water a* 

Volatile  matter 3L» 

Fixed  earbou ».» 

Ash  (iiiukaiidwLite) I'' 


Flux. 

(1)  Slaked  time,  node  from  limestone,  6  miles  aouth  of  Joplia.  Uwd  to  iitllloK* 
sIngB  in  tho  Sootoh  hearth  ao  Chat  tbe;  can  be  eaaily  worked.  t>«ehl;  bora' 
contains  97  jwr  cent.  Ca  O.     (5516'J.) 

Analvzed  br  the  wiitot  it  gave : 

AsrtMiveil.    Cilci 
Per  oont- 

LoMonignitioo :».«T 

Itiaoliible  reaidue 1. 5S 

Uxitles  ofirou  and  alumina  ((FeAI),0,) »,SS  (ktf  I 

Lime(CnO) 118.07  ».»  \ 

Mftgiiuaia  (MgO) 0.36 

1CN),30  99.9*    I 

Inlfrmedialt  produeU. 

Six  samples  of  llio  first  due  dust  arc  shown.     This  dust  ia  reiyi 

plex  in  its  cumpositiuii,  and  varies  somewbat  attcoi-ding  to  wbew 

deposited;  it  consists  of  oxittntion  products  together  witb  uiiall***' 
sulphides  of  lead  and  zinc,  soiou  iiuicklime,  carbonaceuaB  nnitl«r, 
other  constitneut^  of  the  charge,     lu  some  cases  there  has  bocQ 
a  small  amount  of  oxidation  of  the  sulphides. 


Cl)  Fruiu  bulf  wa;  betwiteii  the  btiarth  aud  the  fan.    (OGieS.) 
[»1  Froni  lint  dunt  ohiunbor.    (56164.) 


Hi 
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Tlieise  two  nam  pies  on  analysis  by  the  writer  showed : 


In«oltible  resMne  (SiOs) 

Salpbide of  L«ad  (PbS) 

Sulphide  of  sine  (ZnS) 

Salphftte  of  lead  (PbSOJ 

Oxide  of  lead  (PbO) 

Oxide  of  aino  (ZnO) 

Seaquioxide  of  iron  (FeiOt) 

Alumina  (AI,Os) 

Liine(CaO)... 

If  Agneaia  (HgO) 

Carbonic  acid  (COt)  

On  combastion  they  yielded  : 

Carbonic  acid  (COt) 

Water  (11,0) 

(3)  From  Cw^t  hopper,  first  row,  blue  room.     (r>5lG().) 

(4)  From  sixth  hopper,  second  row,  blue  room.    (r>r>lG7.) 

(5)  From  fir«t  hopper,  fonrth  row,  blue  room.     (55168.) 

(6)  From  tenth  hopper,  fourth  row,  blue  room.     (55169.) 
Composition  of  the  blue  powdord  analyzed  by  the  writer: 


55165. 

55164. 

Per  cent. 

Per  cent. 

*«•  «!^T 

6.48 

10.41 

51.50 

0.11 

5.57 

CI.  39 

19.45 

11.47 

3.7« 

0.42 

0.35 

0.97 

0.50 

0. 05 

0.06 

5.24 

6.40 

0.03 

0.03 

1.35 

3.83 

7.38 

14.41 

3.53 

.T38 

Sulphide  of  lead  (PbS) 

Sulphate  of  lead  (PbSO«) 

Oxide  of  lead  (PM)) 

Zinc  (Zn) 

Seflqaioxide  of  iron  and  alnmina  ((FoAl)30s) 

Lime(CaO) 

Silica  (SiO,) 

CarlMnic  acid  (C0«) 

SolphurouB  acid  (SC)«) 

On  combustion  yielded: 

Carbonic  acid  (CO,) 

Water  (H,0) 


56166. 

P§r  cent, 

6.18 

45.34 

44.44 

0.61 
0.10 
0.21 
0.17 
0.23 
0.96 

3.62 
2.12 


551G7. 

Per  cent. 

10.37 

43.55 

44.48 

0.34 

0. 05 

0.01 

0.11 

0.19 

0.12 

2.08 
1.57 


55168. 


55169. 


I 


Per  cent.  I  Per  cent. 
5.19  ' 
46.88 
45.08 
0.43 
0. 1), 
0.03 
0. 12 
0.26 
0.68 


k«» 


I 


8.61 
43.57 
44.18 
0.61 
0.07 
0.02 
0.14 
0.08 
0.44 


3.22 
2.33 


2.92 
1.71 


(I)  The  roasted  bine  powder  consists  of  oxidized  compounds  of  lend,  formed  by 

ToastiD^  the  blue  powder.     (55170). 

Ad  analysis  by  the  writer  yielded : 

Per  cent. 

Sulphate  of  lead  (PbSO^) 48.76 

Oxide  of  lead  (PbO) 46.82 

0.27 

0.32 


Oxide  of  zinc  (ZnO) 

Sesqnioxide  of  iron  (FcjOg) 

Alnmina  ( AljOa) 

Limo(CaO) 

8ilica<8iOi) 

Carbonic  acid  (COi) 

RnlphurouB  i&oiO  (S0«) 

Wftt«r(H«0) 


0.  05 
0.4H 
0.10 
0.90 
1.65 
0.37 
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Fiual  produci: 

(1)  Slftg.frinn  UiP  liunrtli  smelting.     {55174.) 
Tlio  nnalyHiaoftlila  luatorial  preseutod  iiiinsiialilifflQultiM.    Several Utoapbvn 

mftde  npoD  it  witliont  entirely  antiitf a ctory  reaulr.a.  Tbe  UcureB  j^JTeu  »ie  Ib«(iwillli 
nfa  Vdry  carefnl  enamiuation,  and  arc  given  sh  olitained,  witbontinsislia^lrKiiiiuli 
tlittt  tbey  rppr^Bent  the  actual  arrangemeat  uf  tlio  Beveral  iMiilitis.  A  small  tnuilllil 
cif  coal  nMnAiiiccI  tullierin^  to  the  slag,  btit  It  WBii  not  submitte'l  tn  combnatiou,  Tio 
anal^ralx  l>f  tlio  writer  gave : 
~*~  Reiidue  iiuohible  in  nifric  aciJ. 

Prr  TMit. 

8iH«i(8lOj> 1.9T 

8ulpliftteoflead(Pb8O0 0.34 

ScBquiuxideof  iron  (Fe,Oi) LBT 

Aluinicii  (AljQ,) 0.21 

OlidP(.fzine(ZnO) 0.57 

Snlpbalsofleail  iPl.SO,) 

Acetif  aciit  lotulinu . 

8ilio«(810,) 11.73 

Osideofli'adCPbO) - :«.fifi 

SoaqilioiideofiruD  (Fe,0,) I.S3 

Alnminn  (AljO,) 0.57 

Oxide  of  >iinp(ZnO) 13.96 

I.imo(CaO) U.JO 

Magnositt  (MgO) li.l-i      7l,* 

Nilrie  aeid  »oliilioH. 

8nlpbideone(ul(Pl.S) H.r.i 

Snlpbidoor  Jron(FeS,) O.r.T 

Sulphide  of  zinc  (Zd8) 3.M      !9.M 

Salpbnroua  acid  {SOi)  waa  not  present  in  neighable  amonnta. 

(2)  Pig  lead,  froiD  tb»  bearth  smelting.     (55172.) 
AnnlTzed  bv  tbe  wriler  it  sbownil : 

Ar«enic(AB) O-WU  ~ 

Antimouy  (Sb) O.0W*  ' 

Silver  (Ag) aOlll» 

Copper  (Cn) 0.0W* 

Bismntfa(Bi) trM* 

Cadmium  (Cd) t»» 

Nickel  (Ni) ftOOW 

Cobalt  (Co) O.IW* 

Iron(Fe) O.OOfflS 

ZincCZn) O.O00S 

SIjAQ  ETE  SMELTISa. 


I 

4,!H 

I 


(I)  CfTiiwit*-.  o.il1eiI  ilr.v  Iiotip.     (f 

->17M.) 
Fiid. 

^ 

(1)  Cokfi.  from  ConnclUvill..,  Pen 

(2)  Cbarooal,  il«erl  in  tbn  lea.1  l.ns 

aylvanin.     (WITS.) 
n  of  lhi>  bUb  py<i  in 

olhung  tbi.  T.S^Bh'j 
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Final  products. 

The  second  series  of  flao  dusts  shows  the  finished  white  paint,  col- 
lectod  after  psissing  through  the  fire.  This  operation  oxidizes  the  snl- 
phides  to  sulphates,  so  that  the  final  product  is  a  mixture  of  sulphates, 
car(K>nates,  <ind  oxides  of  lead  and  zinc. 

(1)  Krom  middle  of  cooliag  pipes.     (55185.) 

(2)  From  fint  cooling  chamber.    (55183.) 

(3)  From  second  cooling  chamber.    (55184.) 

(4)  From  exhanst  fan  box.     (55186.) 

(5)  F'rom  first  hopper,  first  row ;  good  quality.     (55187.) 

(fi)   From  fifth  hopper,  first  row ;  mediam  quality.    (55188.) 
(7)   From  ninth  hopper,  third  row  ;  best  quality.     (55189.) 

On  analysis  by  the  writer  two  samples  yielded : 


SolphatAof  lead  <PbS04> 

Oxide  of  lead  (PbO) 

Oxide  or  zinc  (ZdO) 

Seeqaioxldeof  iron  and  alumina  ((FeAI)tOs) 
Limt«(CaO) 

SiltealSIO,) 

CMbwiteacid(CO,) 

9alpbiin»Q>iacid(S0a) 

Wit«  (H,0) 


55187 


55180 


Per  cent. 

Per  cent. 

05. 4G  1 

04.97 

25.85 

25.89 

6.95 

G.02 

0.03 

0.02 

0.02 

0.02 

0.08 

0.08 

1.53 

2.01 

0.04 

o.eo 

0.85 

99.01 


'.«.  80 


ByprodnctM. 
(1)  Shig.    (55178.) 

Analyzed  by  the  writer  it  showed: 

Per  cent. 

Silica  (SiO,) 42.10 

Oxide  onead(Pl,0) 25.:;? 

Protoxide  of  iron  (FeO) 7.1)1 

Alnmina  (AI3O3) O.M 

Nickel  and  Cobalt  (Ni  and  Co) traces 

Oxide  of  manganese  (MnO) 0.27 

Oxide  of  zinc  (ZnO) 4.48 

LiiDe(CaO) 7.97 

HapiesiaCMgO) 1.6r> 

8oJphnr(8) 0.2*2 


iH).  5G 
(2)  Basic  carbonate  of  lead,  solid  deposit  from  the  bottom  of  the  llue.    (55181.) 
On  analysis  by  the  writer  it  showed : 

Residue. 

Per  cent.    Per  cent. 

Silica  (SiOj) 2.,'^7 

8alphateoflead(PbS04) 1.05 

Sesqaiozidaof  IronCFojOs) 0.80 

Alnmins  ( AM>3) 0.6:$ 

Oxideof  tine  (ZnO) 1.19        0.24 
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Suliilinbi)  or  KikI  ( I'bSO, ) 

Oxirlouf  lead(PbO)  

Seiquioiidoof  iron  (F^iOi) 

Alnmiua  (AM),) ftC 

OiidBofzinc(ZnO) IB 

Lime(CaO) l.fi 

Uagneeis(UKO) 19 

8iHca(Solabl8  SIO,) I.» 

Sulphurous  acid  {SO,} "■" 

W.IS 


(I)  Bitg,  mnile  nf  nawasheil  wool  nsed  to  c»tcli  tbe  fumes.     i,5&li)0.) 

(3)  Piro  l)riok,  glazed  by  the  cnrroaire  actinii  of  the  fiiaed  load  coDipoiindi  in  t^° 

faru»CE.     (KilBO,) 

The  Application  of  IjEad, 
A  single  illustration  of  tli«  application  of  lea<l  is  sliown: 

TDB    MANUFACTDRB    OF   WITITF,    LKAD    BY    THE    DrTClI    PHOCKSS. 

The  metal  is  cost  in  small  pieces  and  placed  iritli  tlie  retjuisi'' 
amount  of  acetic  acid  in  cracililes  witli  boles  in  the  Rides.  Tlie  loaded 
crucibles  are  then  stacked  up  in  large  piles  aud  covered  with  dwwn- 
I>03ing  organic  material.  The  acetic  acid  gradnally  diasolves  llie  leid 
and  then  the  carbonic  acid  given  ofT  by  the  decomposing  organic  miite- 
rial  replaces  the  acetic  acid,  forming  a  basic  carbonate  of  leiul.  Tbli 
reaotiou  goes  on  until  all  or  nearly  all  the  metal  is  convcrleil  i"'* 
vhite  lead,  when  the  crucibles  are  taken  down,  the  white  lead  reniWM 
and  ground  in  oil  ready  for  use. 

This  process  is  illustrated  by  a  collection  from  the  works  of  H*0^ 
sou  Bros.    &  Co.,  Philadelphia,  Pennsylvania,  including  t 
higher  oxides  of  lead  formed  from  the  white  leatl. 

<1)  Bnokle,  remly  forcomiiiioD,     (SSyai.) 

(2)  Acetic  anld,  used  fcir  oornMliug  tliu  lead,     (5!ilI83.) 

(3)  Crucible  ooutaiuiut;  liuckliw  of  metallic  leikd.     (S5<!00. ) 

(4)  Tim  burif,  nsed  to  cover  the  arucililes  during  the  oorroaion.     (55084 
(.'■)  Crucible  cnotaJDiug  white  load.    (55<t93.) 
(6)  Ruckle,  corroded.     (55(l?J.) 
(T)  White  lekd,  gronnd  iu  oil.     (5aeaf>.) 
{S)  White  lead,  flnished.     (551<d(i.> 
(<i)  Litharge.     (»&<id7.} 

( lU)  Orange  raiDeral.     (.VUiSH. ) 

(II)  Bed  lead.    (5F.r»M.) 
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^^H  OOPFKR  MlNEBALS.  I 

^^r  COFPBR.   (MASS  COPPER.)  | 

OotnpoKitioD :  On.  Oo|>|ier,  rrt^tjimntly  uouUiDiufr  a  little  silver, 
bisiuutti,  and  othfr  meUlx. 

It  cryHtallizes  in  the  iaomelric  system,  in  cubes,  uctaliedroua,  doileca- 
hedroiix,  and  tbe  more  cnmplex  forms;  twin  crystals  are  common  and 
freqaently  dislorteil,  produoiug  very  complicated  crystal  masses,  often 
arborescent,  witli  Inancbiug  at  sixty  degrees,  frequently  filiform,  and 
Bometimes  in  siieets  of  considernble  size.  Its  most  common  occurrence 
is  masHive.  It  varies  in  barduess  from  2.5  to  3,  and  its  speciRc  gravity 
is  A.S3S.  It  bas  a  full  metallic  luster  and  brigbt  red  color,  can  be 
highly  polisbed,  and  is  malleable  and  dnctile. 

It  is  a  very  oonunon  mineral,  being  found  over  a  wide  extent  of  conn- 
try.  At  tiieLiike  Superior  mines  it  isalmost  the  only  source  of  oopjwr, 
The  native  copper  occurs  here  in  three  distinct  forms : 

First,  masses  of  free  copper,  amounting  in  some  casus  to  many  tons 
of  metal  in  a  single  mass,  tbo  largest  ever  found  being  in  the  foot  wall 
of  tbe  Minnesota  Mine  and  weighing  over  four  hundred  tons. 

Second,  amygdnloid  copper,  wliicb  is  free  cop|>er  in  amygdnles, 
bunches,  strings,  and  sheets,  from  microscopic  size  ap  to  a  few  hundred 
pounds  in  weight,  with  rarely  a  l.irge  mass,  disseminated  in  a  soft, 
amygdaloid  trap-rock. 

Third,  conglomerate  copper,  which  is  free  copper  mostly  in  strings  Jn 
a  hard  conglomerate  of  ferruginous  quartz  i>ebbles. 

At  some  localities  naiive  copper  is  ftmnd  forming  a  central  core,  snr- 
loanded  by  oxydized  copper  minerals.  In  such  cases,  and  also  at  tbo 
Lake  Superior  mines,  it  is  evidently  tbe  original  copper  mineral,  but  in 
some  localities  it  has  been  formed  by  tbe  reduction  of  other  copper 
ntnerals,  and  is  therefore  a  secondary  copper  mineral.  In  tbe  latter  case 
it  i«  never  in  large  amonnts.  To  illustrate  tbe  occnnenee  of  free  cop[ter 
six  specimens  are  shown : 

(1)  CryiiUilllzcd.  Coppur  Falln  Mine,  Kcireenaw  ConDty,  Lake  Su|»etior,  Miahi- 
Kftn.    (14181.) 

(2)  Hmm.     Ceutral  Miue,  Keo'eeaaw  Comity,  Lake  Snpvrior,  Michigan.     (.'i4803.) 

(3)  Araygilaloid.  Tbe  ropper  occurs  in  tmall  nmygdiiip^  in  tbo  rock ;  ttbo  in  a 
■OimJI  vfiln  with  naloito  aii<l  prehoitc.  Phituix  Mine,  Lska  Suprrior,  MiGhi|!»u 
(BSffT.) 

(t)  Cong  I  mil  orate.  The  copper  occiira  iu  dinull  strings,  mostly  iti  tbe  oemeuting. 
in»t«rial  gt  tbe  cuiiKioiiiurate,  nuil  ia  quit«  eveuly  di»lriliiite<l  l.hmii)(b  tho  nbol« 
moa*.  Thn  I'ougluinernte  is  oiadn  up  orHHiall  nii,eii  pelibles  uf  a  dark  red  iiuartx  por- 
Jf^f.    Calurant  and  llectaUine,  Caluiiivt,  Lake  Superior.  Miobigan.     (IWla.) 

(&)  In  Biiprila  and  inuliubiti!,  wUiab  havu  hnsu  dsrlved  from  tbo  oxidation  of  tbe 
BwUItIo  copper.    Coppnr  MouDtain,  AritEona.    (:)338G.) 

(6)  Crrstallltod.  Iu  dxRoiupomd  alltooiiui  in>t<'cU1      Tli ., r  bn<  been  dutiv^ 

1  Adib  atbH  uiuemlit,   .-tuil  |UH|fi|«i^^u|>prr    iiwn    Mm:-.    lti»l>co,    L'ochiae 
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EMiiiiy  otber  illuHtratiouR  of  tin-  I.iilio  Snpfvior  cojippr  will  Iw  fnnml 
Ui  tbe  orv  sorioK. 
■  nUALCOPYBlTB,     (TOPPER   PYRITE.) 

■Dompositioii :  CiiFeSi.  BiilpbJde  of  copper  and  iron,  contaiDinit 
i^per  34.6  per  ceut.,  iron  30.5  per  ceut.,  nud  sulphur  30  per  cent. 
It  cryHtftllizes  iu  ttio  tetragonal  ayHt<^iii,  showing  eBpeciaUy  ontaho- 
dral  forms,  bot  crystals  are  not  common.  Its  most  general  ocenrreuM 
18  massive.  It  varies  in  hardness  from  3.5  to  4,  and  in  3]ieciftc  gravltj 
from  4.1  to  4.3.  It  baa  a  brasa-yellow  color  and  full  metallic  latiUl 
hut  is  inclined  to  tarnish  and  sometimes  becomes  iridescent. 

Cbalcopyrite  is  by  far  the  most  common  and  abundant  copper  mil 
eral,  being  iu  a  large  majority  of  cases  the  chief  product  of  a  mine  ai 
iu  many  instances  the  only  copper  mineral  found  below  water  level. 
is  therefore  regarded  by  many  as  being  the  original  source  of  mffti) 
all  the   copper.     It  furnishes  by  far  the  greaf«r  part  of  the  Roppt 
produced.     It  is  always  associated  with  iron  pyrito,  and  in  manycaa 
so  intimately  that  it  is  impossible  to  separate  the  two  minerals; 
\         such  ca^es  the  color  becomes  paler  with  the  decrease  of  the  amout 
I         of  copper  present,  until  it  closely  approaches  the  color  of  iron  pyriU 
i         On  exposure  to  air  and  moisture  it  is  osydized  to  sulphates,  which  m^ 
I         be  removed  by  solution  in  water,  or  may  undergo  further  alteration  t 
the  various  oxydized  copper  minerals.      It  also  occurs  altered  to  otlie 
I         sulphides  of  copper,  or  copper  and  iron,  especially  above 
(         level.    To  illustrate  the  occurrence  of  cbalcopyrite  three  spcieioens  ai 
|i         shown: 

i  {I)  CrystalliMil,  a  muss  of  skeleton  crystals  showing  tho  general  octAliwIrsI  h«bl 

'l  on  Boltd  ohaloopyrite.    French  Creek.  Chester  County,  Pcun  sylvan  in.    (0&144,) 

{  (8)  Hnssive,  ahowiD^  the  characieriaCic  yellon-  color,  Mimewliat  darkeoM)  hj- 

I  niHh.     Mineral  Hill  Miue,  Cnrrolt  Caunt.v.  Muryland.     (17:lo:i.) 


BORNITE.      (ERUBE80ITE,  PURPLE  OE  HOBSE-FLESH  COPPER  OBE-! 

Composition :  Fe  CujSj.  Snlphide  of  copper  and  iron,  containiB 
copper  55.58  per  cent.,  iron  16.30  per  cent.,  and  sulphur  28.0G  i>er  oea 
The  relationship  between  the  copper  and  irou  varies,  and  sometim 
there  is  an  excessive  amount  of  sulphur. 

It  crystallizes  iu  the  isometric  system,  but  crystals  are  rare.     It  g 
erally  occurs  massive  and  disseminated.    Its  banliiess  i!<  3  and  upecil 
gravity  4.4  t«  5.5.    The  color  is  reddish -brown,  but  it  soon  tarnishes  ( 
exposure  to  air  and  tight  and  is  frequently  coated  on  the  ontnide  wil 
carbonate  of  copper.    The  luster  is  bright  metallic, 

Bornite  is  a  valuable  ore  of  copper  and  is  frequently  found  with  C 
other  sulphides  ot  copper.  In  certain  levels  it  is  the  chiff  prodt 
of  some  mines.  The  following  !tpi-ctmeu  illustrates  the  ooctintM:* 
bornite. 

(I)  Shuwintc  ItiuultarncUriHtLu  turniati.     •■:'  "-  S11 

Hoobwa.    (66431.} 
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(?IIAIJ'iMlTB.     (VIl'ltKCL'M  (UIPPKtt,  HULPniTBET   OK   flOPI'ER,   (iOPPER 

GLANcr].;.) 

Oom|K»titiou :  OujS.  Siibsulp)iiil»  of  copper,  ootitainiiit;  copper  79.8 
p<>r  oeiil.  and  salpbur  20,a  ppr  ceti  t.  It  crystallizes  in  the  ortborhombic 
Mii~8t(?tn,  Kbowing  especially  tbe  basal,  unit  prism,  unit  and  several  other 
oidafaudrons,  briichy  piiiacoid,  and  several  hraoh  jdome  plunen;  twiniiitig 
LHoniumon.  ThecryHtalsareqnitwcomplex,  Tbey  are,  however,  some- 
wbut  rare.  Xta  most  common  occarrence  Ik  massive.  It  varies  in  hard- 
OMts  from  2.5  to  .t  and  in  specilic  gravity  from  5.5  to  r>.S.  bas  a  lead- 
gray  color,  aud  fall  metallic  luster. 

Obalcocittf  is  a  very  valaable  ore  «f  copper  and  has  snpplied  large 
araounb^  of  the  metal.     It  generally  occars  in  the  upper  portions  of  a 
tDine,  and  iu  Tennessee  and  Montana  large  masses  of  very  pure  material 
have  been  fonnd.     It  is  very  rich  in  metal,  which  ii^  easily  extracted. 
Chalrorite  is  generally  the  result  of  the  decomposition  of  the  other  anl- 
phtiU-«  of  copper,  and  is  intimately  associated  with  tliem.    To  illustrate 
tlir  OLTiirreuce  of  chalcocite  three  s]>ecimens  are  shotvn : 
<I}  CrysUUiied.     BriBlol,  Hartronl  CoDDty,  Connecticut.     (6514o.) 
ti)  Ctjvtulliao,  mwoiva;  Blioninj;  decomposition.    New  Mexico.     (30140.) 
(3)  Haa*I^-e.    Anacondn  Mine.  Butte,  Silvnr  Bow  Connty.  Mootann.    (564»:),) 

OnPEITB.    (BED    OE   RUBY   OOPPBE   OEE.) 

CompDiitinn;  CujO.  Suboxide  of  copper,  containing  copper  8S.8 
per  cent,  aud  oxygen  lt.2  per  cent.  It  crystallizes  iu  the  isometric 
system,  especially  in  cnlies  and  octahedrons,  and  compounds  of  these; 
also  in  other  complicated  forms.  Cubes  are  sometimes  elongated  into 
baLr-tike  furnis.  It  also  occurs  massive,  and,  wheu  impure,  earthy.  It 
TsriM  tu  bnnliie«8  from  3.i>  to  4.  and  in  specific  gravity  from  5.85  to  6.15. 
Tbe  color  ii  rod  of  varion-s  shades  and  tbe  luster  is  adamantiue. 

Citpritt*iKa  valuable  source  of  copjter,  since,  besides  itsbigb  content 
of  tnetal,  it  is  very  easily  reduced.  It  is,  however,  never  found  alone  in 
aoflleient  amounts  to  constitute  an  ore,  but  is  always  associated  with 
other  copper  minerals.  It  is  easily  affected  by  decomposing  intlaences, 
and  muy  be  either  reduced  to  tbe  metal  or  It  may  be  changed  to  the 
bigher  oxide,  the  carbonate,  or  silicate.  To  illustrate  tbe  occurrence 
Iff  Miprit*)  two  s[iecimens  are  shown: 

(I)  CtjMmiUiM  la  ooUliedrons,  on  llniouitv,  CopperQni^nnMinn,  Blnbeo,  CacbiM 
Coaoty,  Ariwni*.    (66046.) 

(I)  HAWlrii,  Nlioning  liecom position  to  onrbonato  anil  H>1icat«,  Lon|;feI1utr  Mine, 
Cllftuu  district,  An^^nnn.    (XUm.) 

OBBYSOOOLLA.      (SILICATE   OK   flOPPEE.) 

Compniiltion  very  variable,  as  it  generally  contains  »n  excess  of  silica, 

Uwiirx  other  impurities.     It  contains  from  2'2  to  30  per  cent,  of  copper. 

Ooenra  mostly  as  an  inci-iistation  or  filling  seams,  looking  very  miiuli 

like  an  enamel. 
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It  oryutallizes  in  tbe  monoulinic  Byateio,  dliowing  «ape<-ially  the  basi 
lirisDi  and  butti  uc tailed ritl  planes;  twin  crystals  are  uommoii  tind  tbe* 
grwups  uf  crystals  ure  very  beautifnt.  It  alsu  occurs  in  eoliuunar  torms 
and  uatiHive.  It  variea  in  bardiiuss  from  3.5  to  -t.'35  aud  in  specific 
eravity  from  3.5  to  3.83.  Tbe  color  is  bright  blue  of  several  shades  ami 
llie  luster  x'itreuiis,  while  it  is  transparent  to  subtranslncent. 

Ajcnrite  occurs  over  a  very  wide  extent  of  country  and  is  fnKiueutlTJ 
luwoviatud  with  malachite  and  other  copper  minerals,  bnt  it  seldom  oo^i 
cnrsiti  large  amounts.     lu  Arizona  and  Kow  Mexico,  however,  it  is  very' 
abundant.    To  illustrate  the  occarrencu  of  azurite  two  specimens  ai 
shown  : 

(I)  CrjHtallized,  a  cnrnplicatei)  group  of  crystala  on  massive  uaiirito.  CopperQnefla] 
Uiue,  Uiali««,  Cuchiev  Coiiuty,  Arizoaa.     (fiOOOI.) 

(S)  CiyiituUiEMl,  twin  orjatals  ou  ferragiDoiis  (^asrtz.  Longfellow  Mine,  CliftOBJ 
dirtnol.  Arixonn.    (O.ISS'J.) 

COPPEE  Ubes. 

The  ores  of  copper  may  be  divided  into  three  clussos:  Metallic, oxi-1 
di7A-d,  aud  sulphide  ores. 

The  tirst  contiiiu  copper  in  the  metallic  form  aud  are  treated  by  a  pro-fl 
c*ss  peculiar  to  themselves.  They  are  well  illustrated  in  the  collectionu 
from  the  Lake  Superior  copper  region. 

The  second  and  thinl  classes  graduate  into  each  other  and  many>l 
mines  produce  both  characters  of  ores  at  different  levels.    Occasionally, 
however,  a  mine  will  produce  only  sulphide  ores,  and  many  of  the  Ari- 
zona and  New  .Mexico  mines  have  produced  only  oxidized  ores.    Tbe 
trvatmeut  of  the  two  kinds  of  ores  for  the  production  of  the  metal  ia 
HSfientinlly  the  same,  except  that  the  oxidized  ores  do  not  have  to  be  I 
treated  for  the  removal  of  sulphur.    Tliese  varieties  are  illustrated  ia  f 
the  eoUectioQ8  from  the  various  snieltiug  works. 

1..VKB  SUPEKlOlt   COPPER   aEOlON. 

Thin  region  occupies  a  |>eninsula  jutting  into  Lake  Superior,  and 
embrnevs  Keweenaw,  Houghton,  and  Ontouagon  Counties,  of  the  State 
tff  Michigan.  Copper  was  mined  here  by  the  aborigines,  and  various 
traced  of  their  work  yet  remain;  but  it  was  nut  until  after  1840  that 
white  men  were  enabled  to  explore  there^jiou  carefully,  and  it  wasauum- 
bcr  of  yeara  more  twfore  any  active  mining  operations  were  undertaken.. 

Tli«  discovery  of  large  masses  of  pure  cupper  [which  was  very  fr^ 
(lauiit  in  the  early  <tayH)  attracted  a  great  deal  of  attention,  and  the 
lirst  atti^niptK  at  miuiug  were  devoted  almost  altogeilier  to  tiiis  mate- 
rial. It  wa«  found,  however,  that  the  difficulty  ot  getting  out  these 
large  inuMen  and  getting  them  tninsiKirted  to  manufacturing  centers 
wan  very  great,  aud  us  a  result  the  early  mining  was  generally  unprofit- 
able.  ThuRB  large  masses  sometimes  contained  many  tons  of  metal, 
and  In  onlej  to  take  them  out  of  the  mine  it  is  niMiesaary  to  divide 
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them  into  snitable  pieues  so  that  ttiey  ciin  be  reraored.    Many  amuigil 
ment«  have  been  tried  for  this  purpose,  bat  the  only  one  thtit  has  h 
at  all  succesefiil  is  to  cat  the  oiassi'S  up  by  means  of  cbiHelH  und  ban 
tacTB.    Thiti  isii  long,  laborious,  aud  expensive  operatiou. 

At  first  tliese  masses  absorbedeutiroatteDtion,  and  no  (ittvmpUwba) 
over  were  made  to  ntilize  the  copper  that  was  found  dissemitiated  I 
small  amounts  in  so  mucliof  the  rock  of  theeoantry;  bat  after  Ihedi* 
ap[toiutnieuts   of  mining  the  masses   more  and  more   attention  t 
given  these  disseiuinated  ores,  and  nietbodt)  for  the  estraotiou  oroup|>4 
were  develoijed  until  they  were  made  very  profitable.    Those  orea  e 
taiued  copper  in  nodules,  bancbes,  strings,  and  sheets,  from   mid 
scoptc  size  up,  aud  the  fact  that  the  peruentago  iu  the  average  rock  f 
small  is  compenaated  for  by  treating  very  large  amounts  of  the  i 
rial.     When  the  average  percentage  is  about  1  in  the  soft  amygtlalf^ 
ores  175,000  to  1^0,000  tons  of  rovk  are  treated  annually  l^oni  MJnj^ 
mines.    The  harder  andcouglonierateores,  like  the  Oalumel  and  llecli 
yield  ahigherpeicentageof  copper,  bnt  the  cost  of  treatment  is  greater 

The  general  plan  of  treatment  id  the  same  at  all  of  the  mines, 
the  ore  is  taken  from  the  mine  a  small  amount  of  barren  mnterial  is  g 
erolly  selected  by  hand  aud  rejected.     The  ore  is  then  erusbod  to^ 
Buitublu  degree  of  lineness  aud  the  copper  separated  from  the  rock  b 
jigging,  whieh  is  simply  keeping  the  material  agitated  in  it  Ktnram  i 
water  so  that  the  heavy  copper  will  settle  out,  while  the  Jigfatvr  r 
material  will  fioat  away. 

For  convenience  the  mioes  are  tlivideil  into  three  classes,  accordiai 
to  the  three  characteristic  occurrences  of  the  metal. 

First.  The  so-called  mass  mines,  which  are  characterized  by  the  oeotd 
rence  of  large  masses  of  free  copper,  amounting  in  some  ciisea  to  niai 
tons  of  metal  in  a  single  mass.     Besides  these  large  masses  theMen 
also  carry  considerable  disseminated  free  copper,  generally  in  a  tn 


Second.  The  amygdaloid  mines,  which  are  charikcterixed  by  theoi 
rence  of  the  free  copper  in  amygditles,  buncbi^s,  strings,  and  itlie< 
tVom  the  size  of  a  pin  point  up  to  a  few  hundred  pounds  iu  weight  (wi|| 
rarely  a  large  mass)  disseminated  iu  a  soft  :imygdaloid  trap  rock, 
average  )K)rceutage  of  copper  iu  the  ores  from  these  mioes  varies  H 
three-quarters  of  1  to  2  per  cent. 

Third.  The  conglomerate  mines,  which  are  cbarnelerised  by  tliu  o 
rence  of  free  copper,  mostly  in  strings,  in  a  bard  conglomerate  of  fen 
ginuus  (]uartz  pebbles.  The  average  percentage  of  eopp«t  in  the  UM 
fiiiin  these  mines  varies  from  4  to  6  i)er  cent. 

The  occurrennc  aud  mining  of  fr«e  copiier  in  the  Lake  t^npurhtr  rvgid 
is  very  fully  illustrated.  A  representative  mine  of  eaeb  of  the  ttirj 
varieties  was  selected  aud  collections  Uikeu  from  each.  The  oollectini 
we  designed  to  abow  fully  the  ociHineuoeuf  the  copper  i<»gether 
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itfl  ftSBOciates,  and  inclmles  several  sections  of  tbe  miues  to  repretieiit 
thv  ctiuiigcit  of  the  material  in  goiiij;  tip  and  down  and  also  across  the 
formatiuu.  To  tliese  mine  colleutionH  are  added  full  illustnttions  of 
the  ilresaiug  operations  and  some  illustrations  of  tlie  smeltiuir  ojiera- 
tioDs. 

Ttie  Central  Mine  was  selected  toillnstrate  the  group  of  mass  mines, 
as  it  18  one  of  the  uldu.^t  as  well  as  one  of  the  moat  suceessful  of  these 
mines.  It  was  opened  in  1854,  and  the  first  year  of  operation  produced 
over  *J7  tons  of  refined  co[)ppr,  and  from  that  time  on  it  haa  been  regu- 
larly proiluctive  and  profitable.  It  is  located  un  the  soutbem  slope  of 
tbe  Rreeustone  range,  5  miles  from  Eagle  Harbor,  on  Lake  Superior, 
fh>m  which  the  copper  is  8bipi>ed  by  boat. 

The  vein,  like  many  other  veins  of  this  region,  viiries  greatly  in  tbiok- 
uess,  buiDg  at  times  5  to  6  feet  wide,  and  in  others  dwindling  down  to 
»fen-  inches.  Its  general  direction  is  north  and  soiitb,  and  its  general 
dip  towards  the  east.  The  dip,  however,  is  small  and  varies,  sometimes 
being  vertical,  and  sometimes  even  being  towards  tbe  west.  The  filling 
or  the  vein  is  i]uite  complex,  and  varies  greatly,  the  principal  minerals 
being  oalcite,  quartz,  epidote,  and  various  zeolites.  While  the  copper 
is  principally  found  in  masses,  yet  a  considerable  amount  of  dissemi- 
nated copi>er  is  also  extracted.  The  vein  is  most  productive  when  dip- 
ping towards  tbe  east,  and  is  much  poorer  when  dtpptog  towards  the 
Trent  or  vertical.  In  some  cases  tbe  copper  is  not  coutiiied  to  the  vein 
Itself,  but  extends  into  the  walls.  Tbe  vein  baa  eut  through  three 
beds  of  cnuglomerato,  and  a  large  uamber  of  amygdaloid  beds,  moat  of 
which  ooiilain  some  copiwr,  hutonly  one  conglomerate  has  been  woiked 
to  any  extent.  The  mine  is  opened  by  four  vertical  shafts,  and  a  series 
of  croiui-outs  Co  the  vein. 

Wbt'iiuver  a  mas-t  of  copper  is  discovered  in  the  mine  it  is  laid  baru 
oVRt  its  whole  extent  on  the  under  side,  and  it  is  then  undermined  suf- 
Uoieutly  to  allow  it  to  be  blown  down  by  a  blast  bebiml  it.  After  the 
niass  lias  Ueun  detached  from  the  wall  the  rock  material  is  removed  by 
sicdgeit,  and  when  nceessary  by  blasting.  When  tbere  is  a  considerable 
amoniit  of  rock  material  scattered  through  the  copper  it  is  sometimes 
IHfsnible  to  break  up  tbe  mass  by  blasting  with  dynamite,  but  the  solid 
niasKea  of  copper  must  be  cut  up.  Tbe  cutting  tool  consists  of  a  bar  of 
meet  2  inches  wide  and  one-balf  inch  thick,  and  of  varying  length, 
aooording  to  the  depth  of  channel  to  be  cut.  The  point  is  drawn  down 
accaiKM  the  width  and  llared  a  triUe  beyond  the  thickness  in  order  to 
give  clearance.  This  tool  is  held  by  one  workman  while  another  strikes 
it  Willi  a  six-poand  sledge.  In  this  way  a  thin  chip  of  copper  is  cut 
and  tht!  channel  is  deepened  by  successive  cuts  until  a  piece  is  sepu- 
ntted  froni  the  taaiM.  lircatskillis  retjnired  to  do  this  cutting  properly, 
and  at  the  vnry  best  the  progress  is  very  slow.    After  a  piece  has  been 
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separaU'd  it  in  mouuted  oii  a  specially  cuustcucted  truck  nod  carried* 
the  shaft,  H-Li.Te  it  is  Loisttid  by  special  macUitiery. 

After  the  inaBseti  reach  the  surface,  about  75  tous  of  them  lire  pli 
upon  a  piK:  of  wood  c^iitaiuiiig  aljoiit  10  cordu,  and  the  tvood  llred.     lu 
this  way  the  rock  that  adheres  to  the  copper  is  loosened,  so  that  it  eau 
be  easily  removed.    After  this  cleaning  they  are  shipped  to  the  rel 
eries  to  be  melted  aud  couverted  into  ingots. 

Besides  the  ordinary  ore  of  the  vein,  which  cousists  of  the  vein 
ter  with  disseminated  copjier,  the   third  conglomerate,  cut  by  Ki 
shaft,  has  been  mined  to  a  smalt  extent.    The  extraction  of  copjter 
this  character  of  material  will  be  fully  described  under  the  Os 
Aline  and  Mill. 

The  collection  from  this  mine  was  taken  by  Mr.  E.  L.  Zakoski,  e.  til, 
July,  1834,  and  shows  a  series  of  the  mass  copper,  a  series  of  the  stamp 
copper,  a  series  of  the  conglomerate  ores,  and  a  series  illustrating 
structure  of  the  vein. 

To  illustrate  the  mass  copper  nine  speviroens  are  shown : 

(1)  hHTge  uiRss,  ahowing  a  surface  tbat  liaa  l)i!en  cut.     (54871.) 

(2)  Two  HlripH,  obtained  in  cntting  u|)  tljuliirco  iiiuewm.     (54>iG9.) 

(3)  Small  inuBB,  sbowiug  aoiue  rough  ci.TBtalH  anit  suine  BJIicate  of  copji 

(4)  Small  niBw,  sbowing  rough  cryetala  with  luaglteued  surfaces  and  oonaidi 
adhotlHg  vein  matter.    (54865.) 

(5)  Small  lUMe,  a  thick  sheet  showing  soDie  litnnching.     (54864,) 

(6)  Bmall  mass,  shoniug  a  few  rough  crystals  aud  considerablu  adheting  vein 

tor.   (fvisea.) 

{7}  Small  masa,  a  itriiig, showing  rongh  crystuliiwilh  blackened anrfaece. 

(B)  Small  mass,  confliBting  of  liranchiiig  cdpiwr  with  a  large  nmaunt  of 
mated  vein'  matter,  represeDtiug  tile  niaMca  that  onQ  be  bloated  with  dyoMitili 
(54866.) 

(U)  SmiUI  DIU8S,  similar  lu  the  above,  from  which  laoet  of  the  vein  mutter  fa 
removed,  shuwing  the  lirauohiLg  of  tbo  coppBr.    (548(17.) 

To  represent  the  vein  carrying  ilisseminuted  free  (iop[)er,  six  ajH 
mens  are  shown: 

(I)  Vein  rciuk,  mostly  oalelte,  enrrying  a  largo  amount  of  free  copiter.    (USM.)] 

(3)  Voiu  rook,  moslly  culoite,  corryiug  mnch  free  copper,  aud  staiued  Uj  » 
copper.     (54860.) 

(3)  Vein  rouk,  a  mixture  of  calcite  and  epidotc,  carrying  mucli  free  oopper. 

(4)  Vein  rock,  a  mixture  of  calcite  »nd  epidote,  carrying  i>iil)'  a  liltlo  < 
(54850.) 

(5)  Vein  rock,  a  mixtnro  of  calcite  audo|)iilot«,  slainetlbyMtlta  of  copper. 

(6)  Vein  rock,  mostly  epidote,  with  some  zeolites,  carrying  consiiUirslile  frewd 
per.    (G4652.) 

The  third  conglomerate  cut  by  the  fourth  shaft,  diQers  noiuewld 
from  the  other  conglomerates  of  the  region,  in  that  it  conl)iiu4  u  loi 
amoiiutof  epidut'<^'  nx^k  pebbles  iu  the  ordinary  terruginous  quartx  p 
phyry  conglomerate,  the  cpidole  carrying  mont  of  the  coppe 
is  taken  out  of  the  mine  thron;rh  an  incline  slialt  running  off  fmm  Umi 
48haft  at  the  twentieth  level.    The  incliae  has  been  runabout  GWA 
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but  only  a  BUiall  porlioD  of  tlit»  dUtauue  was  ttiilticiciitly  rich  to  bo 

ufued.    To  illiiBtr.it«  tliis  cougloiuerate  six  specimeus  are  shown : 

(t)  Tmpruok,  Tgund  hi  patoUea  uvorlfinif  theuonglouieiato.     (MB-II.) 

(3)  Cangluinel'atv,  asiryiiig  a    little  fruo   copper,  liUO  tool  duwn   innlhiti   shiitt. 

(3)  CDDgiloineriite,  CArryiog  a  littlo  tran  oopper  Hornowhut  oxidizail,  'iiM)  feet  d 
incliDo  shaft.     (54rf5.'>.) 

(4)  Rail  coDgloDierate,  carrying  a  little  I'ree  copper.     (54H4(>.) 

(5)  Bpidut*  roclci  carrying  conaiderable  free  copper,  somewhat  oxiilized  on  the 
bca.     (54S45.) 

(fi)  Epidulfl  ro«b,  bnrreo.    (54Ka.) 

To  represent  tbe  vein  at  different  deptUa  nnd  also  cross-sections  of 
tbe  vein,  tfae  following  specimens  are  shown.     From  No.  2  shaft: 

(Ij  Vnin  rock,  oonsiBtiDg  eBfleLitiall;  of  (|Uartz  and  egiidotc,   currjiti);  some 
oopprr.     RepioaeDta  the   vein  aliiug  thu  baugiog  wall  at  the  itid  level,  south  of  the 
»li*ft.    <Md5C0 

(2)  Veiu  rock,  barren,  represents  the  voId  for  about  tOO  feet  oa  tho33<l  letel  south 
of  tbe  than.    (51837.) 

(3)  Tr»p  rock,  from  bftngjng  wall  at  24th  level,  aouth  of  shaft.    (5494a.) 

(4)  Trop  rock,  fmui  bottom  of  the  shaft,  W («et  below  aJtU  level.     (54Si;i. ) 

Prom  No.  i  shaft : 

(I>  Trsprock,  from  baDgingwall  at  25th  level.     (54840. ) 

(3)  Parting  betweeo  the  hanging  wall  autl  vein  atSTitb  level.    (54^.10.) 

(3)  V«iD  rook,  cousisliog  essentinllf  of  epidote  nod  nnnrtz  with  «ome  calcite  oar- 
rjlBga  Utile  free  copper.     VeinaO  inches  wide.     Ftoiii  aGth  level,    (&4S38.) 

(4)  Trap  rock,  from  foot  wall  at  25lh  level.     (54S41.) 

(5)  Vein  rook,  Dnnsistiiig  cMeatially  of  epidote  aad  <inaTti  with  ooneiderable  free 
ec^por.     from  ^th  levi>l  suatti  of  sbuft.    (54843.) 

(6)  Trap  rock,  from  baogiag  wall  ut  Buiitta  end  of  34tb  levol.     (&48SU.) 


Thu  UMc«ola  mine  vas  selectetl  to  illustrate  the  amygdaloid  mii 
It  iti8itaate<l  in  Houghton  (Jouuty,  Michigau,aml  work  waHcommouoed 
u|ion  it  in  1873.  The  flrst  work  doiio  waa  upon  tUo  conglomerate  bed, 
worked  by  the  Oaluuiet  aod  Hecla  Coiupaiiy  on  ati  adjoiutug  lot,  but 
lli«  bed  was  found  to  be  jioorer  than  in  the  Oalumet  and  Ilecla  ground, 
and  was  soon  abandoned  as  unproHtable.  In  1877  work  was  com- 
meoced  apou  an  amygdaloid  bed  730  feet  southeast  of  the  cniiglotn- 
eraU',  which  had  been  found  to  bo  copper  bearing,  and  has  been  uon- 
tinaed  until  it  has  been  developed  into  a  very  successful  mine. 

Tbo  inine  is  not  upon  a  true  vein,  but  is  oimply  upon  the  (cupriferous 
IHMtiou  of  one  of  thu  members  of  the  regular  rock  series.  The  ontlin< 
oi  tbe  di^posit  is  very  irregular,  the  original  surface  of  the  rock  was 
witvy  and  un<x«rtain,  and  that  portion  of  the  rook  nearest,  the  surface 
beiiig  open  and  porous,  was  much  more  favorable  for  the  de[>o3it  of  cop- 
|ier.  The  depth  to  which  snilicieut  oop|>er  to  pay  fur  working  was 
depOAited  varies  greatly,  while  occasionally  the  copper  penetrates  the 
oTcrhanKing  rock  or  hanging  wall.  These  oonditions  of  deposition 
give  uiidiiliitlnK  surfaiios  to  both  sides  of  the  deposit,  and  while  the  bed 
9U0— No.4:i (J 
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of  roKk  is  Hhoat  5()  feet  tbi(ik  tiiR  ca|»[)Dr.beann^  iiortiuus  are  from  1 
to  ir>  feet  tliick. 

In  gotug  across  the  formatioQ  we  find  lirst  a  dark  gray,  flnfii-gratnm 
trap  fiuk,  Invvitig  au  irregular  Joiiit^k^e  in  four  direuliuiis.  \uar  tfattj 
veil!  tbt^au  joints  are  tilled  with  lirilliant  fih<^etJS  of  mppor,  ami  Ibia  in 
especially  so  where  the  vein  is  barren.  Next  to  this  comex  a  varialj] 
layer,  5  to  '2o  feet  thick,  of  npeiiporona  aniygdalonl,  the  ii in.vgdiiles  n 
cracks  being  tilled  by  oalcite,  laumoiititc,  epidote,  prebuite,  and  vario) 
zeolitiu  minerals,  together  with  metallic  copper,  the  most  altuudtu 
mineral  being  calcite,  BL>yond  this  layer  the  roulc  gi-atluully  cbatigi 
to  a  cluse- grained  coiopaet  tra|i,  with  only  an  oocasioual  amygdalo^l 
Small  inasse^areocoasiODally  found,  bat  they  seldom  exceed  lOOiKtiindvl 
in  weight.  Silver  often  occurs  on  and  with  the  tapper.  tHMiasionally I 
beautifully  cryslallized. 

The  mine  is  opened  by  four  shafts  that  have  developed  it  to  a  dcptb   ' 
of  1,350  feet  on  the  di|i,  and  for  a  distance  of  3,750  feet  along  its  Kiriku. 
The  shafts  follow  the  general  <lip  of  the  bud,  but  owing  to  the  irregu- 
larities they  will  Houiotimes  l>o  above,  »ometimes  in,  and  somutime« 
below  the  bed,  but  never  dejiait  very  far  from  it.     Not  only  is  the  ItaAd 
irregular,  but  the  distribution  of  the  copper  within  the  bed  iaalsoirregll^J 
Iar,80  that  a  great  deal  of  care  and  judgment  is  necessary  in  planniuj 
the  work  of  the  mine  so  as  to  keep  up  a  continual  supply  of  good  oi4 
and  to  keep  the  development  work  ahead  to  provide  for  tbe  future. 

In  the  distance  of  1,350  feet  on  the  dip  fourteen  levels  have  I 
run  olf  to  open  up  and  work  the  mine.     These  levels  follow  along  the 
irregular  contact  of  the  amygdaloid  and  the  hanging  wall.     Whenever 
a  promising  piece  of  ground  is  struck  a  stope  is  started,  which  ix  car- 
ried upwards  us  long  as  paying  ore  is  found.    If  no  promising  ground  i&J 
struck  ill  running  the  levels,  theu  winzes  or  risers  5  feet  square  aiH 
run  up  into  the  rock  in  order  to  search  for  the  ore.  f 

The  location  of  these  winzes  ia  a  very  important  matter,  and  every 
point  in  any  way  likely  to  give  any  indication  of  the  presence  and  iwsi- 
tion  of  an  ore  body  must  be  carefully  studied.  In  some  cases  the  first 
investigation  would  seem  to  indicate  that  a  given  block  of  ground  was 
barren,  but  the  subsequent  working  out  of  surrounding  blocks  has 
given  new  iudicatious  to  work  by  tu  the  barren  ground,  and  it  is  again 
attacked,  and  generally  successfully,  although  occasionally  three  and 
four  attacks  have  betn  made  on  the  same  block  before  ore  was  found. 

As  much  as  possible  of  the  drilling  in  the  mine  is  done  by  machine 
drills,  hand  drilling  being  contined  to  e.iploratory  work,  and  the  work- 
ing out  of  small  bodies  of  ore.  Nitroglycerin  is  used  almost  entirely 
RB  an  explosive.  As  the  rook  is  broken  out  at  the  working  face  it 
travels  down  the  stope  to  the  level,  where  it  is  luadi^t  on  tu  tram  c 
and  hauled  to  the  shaft }  it  is  then  hoisted  tlirough  the  shaft  Uf  t 
rock  bouse  iu  a  skip.  Nearly  ftll  the  rock  broken  out  is  hoisted  ti>  4 
surface,  and  while  the  stogies  are  contined  as  much  as  possible  Jo  i 
coimtii: bearing  rook,  yet  considerable  barren  material  hiM  to  be  bo) 
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Tills  b  Horted  out  in  tbe  rock  house,  about  IG  per  cent,  or  II115  itiaterial  1 
hoisted  being  si^nt  (u  tlio  iluiTip.  I 

Thu  mine  Hkip  dumps  ita  loail  onto  ti  screen  of  parallel  barx  set  4  1 
iticbes  ajiart,  and  must  of  tbu  miitertal  passes  over  this  screen,  and  falls  I 
onto  the  main  floor.  Here  the  material  \a  sorted,  and  then  crushe^l  in  I 
Bloke  urushers,  and  the  barren  material  rejected.  Large  pieces,  how-  I 
evvr,  Jiave  to  be  brokeu  before  being  fed  to  the  crushei-s.  The  materiitl  I 
folliug  through  the  4-inuh  screen,  aud  »lso  thul  from  the  first  set  of  1 
(TDoh ere,  passes  over  a  ij-inch  screen.  What  passes  over  this  screen  I 
id  again  sorted,  aud  then  crushed  small  euough  for  tho  Htamp  miU.  I 
What  goes  through  the  2-inch  screen  is  sent  directly  to  the  stam|>8.  1 

The  stamp  mill  is  11  miles  from  the  mine,  and  the  crushed  ore  is  J 
takeu  to  it  over  a  narron-gauge  railroad  iu  cars  holding  about  li!  j  t-oua,  I 
hi  the  rock  house  assorting  the  small  masses  are  picked  out,  cleaned  I 
an  much  as  possible,  aud  then  packed  in  barrels,  and  sent  direct  to  tho  I 
Hmeltiug  works.  This  material  is  knowu  as  barrel  work,  while  the  I 
ttiat«rial  sent  to  the  stump  mill  is  called  stamp  work.  i 

To  illustrate  the  general  character  of  the  deposit  the  following  9|»eo-  I 
miens  are  shown  :  I 

(t)  A  single  spminiBU  illiistratiog  snrfivca  oopper  or  "  flont."  A  small  mnsa  nfonp-  I 
per  oomplotul.v  coated  by  oxidation  pioiluo[«.     (.i4ST0.)  I 

(5)  Kre«  copper,  in  rniigh  crfstaU.     (54'2dl.)  I 

(3)  Fmi  uoppor,  small  characteristic  moaa.     (64325.)  I 

(4)  Fmo  oopper,  War;  leaf,     (&4324.)  I 

(6)  Fiiw  cupper,  ouarnelf  krlwresoent,  cutiiiiioAl;  calleil  "  born  copper."    (M3tjB.)     1 

(0)  A  very  pharaoteriBtic  aampla  or  tho  ore,  allowing  the  anifgilaloida  uf  calelte,  1 
and  L-DDHidurBl)le  free  uopper.     (5431G.)  I 

(7)  A  rnry  ufaarnctemtlo  sample  of  the  ore,  sbowiog  the  calcile  de|ii>iiiti>d  un  tbu  I 
copper  in  the  amfgdolea.     Taken  rroiu  ttio  bangiiij;  wall.     (54:113.)  I 

To  illnstrate  the  association  of  free  nilrer  with  free  copper  three  j 
6)>eoimeii8  ai-e  shown :  | 

(1)  Free  silvor  and  free  copiwi  together,  both  ron)(hl;  cryatallized.     (!>42(iil.)  I 

(2)  Free  silver  in  falcite,  separate  from  the  copper.     (543i(7.)  I 
[3}  Free  ailver  and  free  copper,  separata,  both  cryslaliiTieil ;  associated  with  prokn-    I 

it«  aud  quarts.     A  obaracteriatio  sample  of  material  foatid  in  rich  copper  vhntoa,    1 

j^nernlly  cnrryiiig  Kilver.     (54SKW.)  I 

Owing  to  the  uncertainty  in  the  lower  limit  of  tho  deitosit,  it  is  some-  ] 

times  imiiossible  to  tell  where  the  barren  vein  rock  cmls  aud  the  foot  1 

wall  begins,  aud  for  this  reason,  iu  the  sections,  the  foot  wall  lias  licen    | 

omitted,  except  where  it  is  quite  distinct  from  tlie  barren  vein  rock.         I 

To  illnstrate  the  bed  at  No.  1  shaft,  the  following  H[HH-imens  are  j 

shown.     A  full  section  of  the  bed  at  the  end  of  tho  second  level,  ^iOO  J 

fact  north  of  the  shaft  in  a  Hto|H>  SO  feet  high,  shows —  I 

(1)  Tnipr...k    ■  ■  ,  .  „a]|.     (MWf,.)  I 

(3}  Trap,  1:  1  ml;  wall,  iippnrently  a  linrit».     1  :<i2>iii .  \ 

(;!]  Or«,  lr>  I  tl  ;  amygdaloid  rock  witbfM«eriip[itT.     A  oliarnc-    J 

larlntmapeniii:' 1:  j 

it)  Foot  veto-  •'  w.ill  '.If  (■■"!    fnini   tiiiiiKintt  »»'! ;  uniyKiUioi.l,  con.    I 
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Tbn  following  ejteciiiieiis  »ru  from  ttio  sixth  level,  3S0  feet  north  o 
the  shaft : 

(1)  Seio«Util  sumple,  fVom  a  rich  ohnle  \'i  fact  nido;  Biuytt^aluid  rock,  with  muc 
oaluite  aud  coiipor.    (.M3060 

(*J)  Barren  rock,  amygdaloid,  ahowing  tinmeoaloiM.     (54304.) 

Tbe  two  followiog  aamples  aru  from  the  tenth  level,  SOU  feet  north  o 
the  shaft,  in  a  Htope  40  feet  high. 

(1)  Trap  rook,  ahowiog  a  fuw  daktwof  uupper.     i543U3.) 

(3)  Ore,  amygdaloid  with  a  litlla   free  uopper,  taken  juat  beyuud  u  ricl 
(M259.) 

From  the  eleventh   level  south  of  the  abaft,  from  a  stope  40  foe 
high: 

(1)  Ore.  from  S-rool  vein,  amygdaloid  with  free  copper  aoil  uiit  hiuhU   braucbingl 
niaBs;  average  sani pi u.     (5*262.) 

(2)  Barren  vein  rock,  amygdaloid.     (54319.) 
From  the  twelfth  level,  300  feet  north  of  tbe  shaft,  m  a  stope  ttO  feet  ^ 

high: 

(1 )  Ore,  from  6-foot  vein,  whicli  lies  liortzontal  for  about  m  foet;  omygiiatuid  wttll  I 
oonaidorable  free  copper.     Rich  ore.     (54261.) 

(2)  Barren  vein  rock,  amygdaloid.     (542GO,) 
To  illustrate  the  bed  at  No.  2  shaft,  from  tbe  south  stope  of  tbu 

seeond  level: 
(I)  Trap  rock.    (54312.) 
Ci)  Ore,  amygdaloid  with  aome  copper  and  coDuiderable  oalcite.     (5J9U3. ) 

(3)  Barren  vein  rock,  containing couHiderable  calcite,     (54305.) 
At  tbe  fifth  level,  30  feetiiorthof  the  shaft,  iuastope 40  feethigh, the! 

copper  occurs  ia  streaks,  accompanied  by  calcite  and  laumontite,  wilhj 
rich  patches  of  epidote  rock  ;  illustrated  by  the  following  spectmeanig 

(1)  Trap  rook.     (54276.) 

(2)  Ore,  amygdaloid  and  free  copper.     (^43(!4.) 

(3)  Ore,  epidoto  rock,  con talalog  mnch  free  copper.     (.'^4311.) 

(4)  Barren  vein  rock,  characteriHtio.    (54309.) 
At  seventh  level  south  of  the  shaft,  in  a  high  stope,  tbe  vein  is  10  fee 

wide  aud  illustrated  by  two  specimens: 

(1)  Ore,  amygdaloid;  charactenatic  sample,  Hhowiug  the  calcite   amygdu)<>  n 
freu  copper,     (54318.) 

(2)  Barren  vein  rock.    (54285.) 
At  tbe  ninth  level,  100  feet  north  of  the  shaft,  the  vein  is  25  feet  iridA  J 

and  illustrated  by  the  following  specimens : 


(1)  Ore,  amygdaloid;  cbaracleriatic  < 

cupper  in  amygdules.     (54301,  ] 

(2)  foot  wait,  slightly  amygdoloidal. 


mple,  nhowing  ualcitfl  depONiled  ou  llin  fM4 


(54366.) 

At  the  twelfth  level,  in  north  stope,  50  feet  high,  when*  tbe  vein  is  itf 

feet  wide,  there  is  a  chute  12  feet  wide,  esiiecially  rich,  next  to  tbe  bniig< 

lug  wall,  illustrated  by  the  following  8[)eciniens : 

(I)  Ore,  aeleated  specimen,  Blioniiig  mnch  ircc  copper.    (54315.) 

fNxtt  wnU,  shiiwing  many   antall   auiygdglet  lilled  with   reildish  lauitionUU 
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From  thu  ronrteentli  level,  100  feet  io  the  soutU  drift: 
(llTmp.    (MafiT.) 
(-2)  liarren  Btr^Kilalniil.     (54:U):), ) 

From  the  ttrst  level,  50  feet  south  of  No.  3  shaft: 
(1)    TrAp   rock,   Hhoirini;    shEiet  copper  at   the   contact   l<etwepii  tlio   two  Im^iIh.  I 

(&i.'tot<o 

(3)  Foot  wall,  DoaMinin);  many  smull  amj'gdiileH,  sniiie  of  (iiein  lilliHl  w 
l*nniatitit«.     (54S!M.) 

From  the  elt'venrh  level  south  of  the  shaft  aHpeeimeiiisBbowu  which  I 
is  iip|iiireiill,y  a  con{;loiiierate  of  amygdaloid  rock.     (64269.) 

From  the  twelfth  level,  400  feet  Dortli  of  the  shaft,  in  a,  sto)>e  30  feet  I 
high,  where  the  veiu  is  8  feet  wide : 

(1)  Trap,  odjoiDing  tbe  banging  wall.    (54254. ) 

(2)  BuiTcii  vein  rock,  cliowiDgBiuall  ani^gdiiloa  of  calcitc.     (MU55.) 
From  the  twelfth  level,  oorth  of  the  shaft,  three  samples  of  trystaL  I 

li;^ed  copper  are  shown.     (54380.) 

From  the  thirteenth  level,  at  the  uorth  eml  of  the  drift,  where  the  1 
vein  is  8  feet  wide,  and  where  there  is  a  ehate  15  feet  broad : 

(1)  Riohepiilctte  mck.  cimtikinlng  miidi  iVee  copper.     (M256.) 

Ci)  ItArmii  vfiin  rook.  T  feet  from  biingiog  viilII.     (■'>42r>T.) 

From  the  bottom  of  tlie  shaft  at  the  fourteenth  level,  directly  on  the  j 
contact : 

(1)  Trap  rock.     (54258.) 

('J)  Ore,  atuji^ilaloid  containing  mocb  free  copper.     (54307, ) 

From  the  fourth  shaft,  second  level,  100  feet  sonth  of  shaft: 

(1)  Trap,  slightly  ainygdaloidal,  froui  hacgiag  wall.     (54^20.) 

(2)  Ore,  amygdaloid  with  free  copper.     (54302.) 
Proni  the  fifth  level  south  stope : 

(1)  Fkc  copper,  iu  sheets,  taken  from  the  contact  between  the  heil  iiiii)  hnnKinn 
wall.     (54291.} 

i'i)  Ore,amygdatoul,  with  free  copper  in  small  amy gdnlea,  and  also  in  i«1ieeta  ;  sam- 
ple taken  next  to  the  haugiog  wall.     (5428U. ) 

(3)  Ore,  amygdaloid  with  tree  copper;  oharBoteristic  sample.     (rj4S4',).) 
I        (4)  Barren  vein  rock,  trap  with  Huall  amygdulen.     (r>4'JTS.  | 

From  the  seventh  level  at  tbe  end  of  the  drift,  6.W  Tt.-ct  south  from 
the  shaft : 

(1)  Trap  rock.     (54250.) 

(9)  Darren  vein  rock,  amygdaloid  with  amygdnles  Htled  with  caloite  and  reddish 
Uumoutile.     (."^1277,} 

From  the  tiioth  level,  50  feet  south  of  shaft : 

(1)  Trap  rock.    (54ifiil.) 

(2)  Parting  rrom  contact.   (54294.) 

(S)  Ore,  apiiiote  rock  with  tnnch  free  copper.  5  feet  from  hanging  wall.    <543U.) 

From  the  tenth  level,  3lHI  feet  from  the  shaft : 

<1)  Barron  vein  rnck.  amyKdntoiil  with  amall-Aleed  amygduli«  lilleit  with  oatolte.    I 
CliaroeteriHtic  sample  of  aSSO-foMjdndLfl^Ml  grontid  without  cwpper,  t 
If  I  fruni  li»iiKiiig  wall.  ' 
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(d)  V»>iD  nick,  amygdaloid  with  medium-sized  amygdiilee,  mostly  filled  with 
liHn,  liut  foutainiiig  a  Aiw  sLreakH  ot  copper.  Cbaracleriatio  aKmple  of  pttuni 
ruck  LakeD  4  feet  from  liuii|;itig  wall.     (54385.) 

From  CO  feet  below  the  teoth  level,  where  the  shaft  is  nuder  the  vmi 

Chamnteristlc  Hani|i[o  or  tlio  foot  wall  titkeu  20  Teet  from  tliu  Iiaugiitg  W 
(.1425^.) 

In   i)ro8|)ectiug  from  the  conslonierate  into  the  overlying  trnp, 
serien  of  ap|i»tviiHy  isolated  iri'egular  bodies  of  cupriferous  am,V] 
ioiils  were  discovered,  aud  this  neries  has  l>e«u  nailed  the  West  i 
To  niustratc  this  vein  the  following  siiecitneDs  are  shown : 

(1)  Trap,  onntiiiDiug  a  Tow  good  sized  aiuygdului  filled  witL  a  diuk-grtwn 
eral.    BRpreseQt«  r.lie  bauging  wall  or  tbe  coDglomerate.     <S41i8e.) 

(S)  Amrgduloid,  12  leol  in  tbe  orutw-oDt.    (54286.) 

(3)  Trap  Took,  SO  feel  io  tbe  croHs-unt.    (r>4284.) 

(4)  Atuygdaloiil,  TO  feet  in  tlic  cross-out.     (54271.) 

(5)  AniygilaloJd,  100  fec^t  in  the  croes-cnt.    (&429'J.) 

(6)  Trap,  100  (eat  iu  the  cross-cut,  Hhowing  some  thin  flakes  of  copper.     (.MOOT.) 

(7)  Barren  nmycdaloid,  130  feet  in  the  croas-crit.     (M^IT.) 

(8)  Ore,  amygdaloid  (^outainiog  cnnsidotable  branching  copper.  130  fiwt  in 
cr«Bs-eut,     (54299.) 

(9)  Two  uharaotitrlstio  Hniiipleii  of  tba  West  vein  ore  taken  froi.i  r.lio  roi-k  h»i 
(54390  aud  5429ri,] 

THK  SEPAKATIOK  OF  THE  COPPER  FBOlt  TBE  BOVK. 

Afler  passing  the  flual  screen  at  the  rock  house,  the  ore  is  delivei 
to  tbe  stamp  mill  for  further  treatment.  As  delivered  to  the  mill,  I 
ore  contains  copper  in  very  small  masses,  threads,  sheets,  and  am; 
dales,  from  luicrosoopiu  size  up. 

The  object  of  the  treatment  in  the  stamp  mill  is,  first,  to  crush  I 
oresoafltoliberatethecopperiroiu  the  inclosing  rock  material,  and  thn 
to  separate  the  copi>er  from  the  rock  by  Jigging  in  running  water.  Tho 
linenees  of  the  urnshingis  governed  by  the  fineness  of  the  copjier,  and 
in  general  the  finer  the  criiRhiug  the  more  perfectly  is  tlie  copiwr  llbM 
atedfrom  iLerouk;  on  the  other  baud,  tbe  fiuecrashing  tends  to  dat^l 
the  coarser  copper  into  thin  sheets,  which  are  very  difficnlt  to  t'.utchfl 
tbe  jigs,  so  that  tlie  crushing  is  never  carried  far  enough  to  liberatefl 
of  the  copper.  fl 

Particles  of  rock  containing  copjier  are  always  found  on  top  of  th«  t^| 
of  tlie  coarse  copper  on  the  sieves,  since  they  are  too  bea\7  to  Iw  can^| 
away  by  the  currentof  water,  and  yet  not  heavy  enough  to  scttlu  wfl 
and  too  large  to  pass  through  the  sieve.  This  material  isrenioTeda^l 
arately,  and  is  called  "ragging."  It  is  sometimes  relumed  to  theRtani^| 
and  is  sometimes  treated  in  special  appitratns.  ^| 

The  crushing  takes  place  in  large  stamps,  whiob  are  oon8truotMl^| 
as  to  deliver  a  blow  by  the  expansion  of  steam  on  tbe  same  gPD^| 
principle  as  a  steam  hammer;  but.  this  application  haaaomewbatiUDe^| 
the  construction,  and  it  hm  Iteen  so  improved  that  a  single  stamp  4^k 
crush  about  iiOO  f(ni>  of  i.n'k  in  -4  Inmrs  wo  ii.s  l4i  [ta«w  a  fasteen  tl^^ 
holes  tbr'-t.'-.-^i\ii'ciiili>  "l'  'I'l  ""''  "i  'liiiun'icr,  pbtced  in  tbe  fhint  ^| 
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aiden  of  tile  mortar,  the  exit  of  the  cruslied  material  Iwint;  iiiOeil  by  a  I 
stream  uf  water.    There  willHlnaye  be  some  cop{>er  in  theorutoo  hirgt*  ' 
to  ptixH  ttm  Hcreeu,  niul  every  S  hours  the  stamp  i8  8tupi>ed  aud  the  cop- 
per U  taken  out  of  the  mortar.    It  is  knowu  as  "  mortnr  heads.'* 

It  La»  not  beeu  found  practical  to  size  the  cruahed  ore  by  the  ordi- 
uai)'  meaus,  and  it  is  only  partially  accomplished  by  hydraulic  separa- 
tors, vbich  are  simply  long  doable  V  sbaped  troughs  in  which  the  ore 
fiills  at;ainst  an  asceudiri;;  current  of  water.     At  suitable  distances  J 
there  are  holes  in  the  bottom  of  the  inner  trough  allowing  the  particles  J 
of  ore  that  have  settled  at  dilferetit  distances  in  the  trough  to  pass  into   i 
nontpartnients  in  the  space  between  the  two  troughs  from  whence  it  is 
ilmwn  to  feed  the  jigs.    Tlie  llrijtooiiipartmeut  will  contain  the  coarsest  I 
and  heaviest  of  the  crushed  material,  and  the  second  compartment  the  1 
next  coarsest  and  lieavieet,  and  so  on.    The  rock  being  ({uite  regular  in 
ita  shape  each  comi>artmeut  will  contain  grains  of  about  equal  size,  hut 
the  copper,  being  very  irregular  in  size  and  shape,  varying  from  sphe 
eal  or  cubical  to  very  flat  and  thin,  will  vary  much  in  the  size  of  the   i 
grains  in  any  one  compartment.     The  settlings  from  each  compartment  J 
are  <lelivered  to  its  own  set  of  jigs  by  a  stream  of  water. 

The  jigs  mostly  used  are  known  as  Gollom  plunger  jigs  from  the  fact  | 
that  the  material  on  the  sieve  is  kept  agitated  by  a  plunger  which  is  I 
alternately  forced  rapidlj-  down  by  a  rocker  striking  the  end  of  the  jiis- 
ton  and  is  slowly  raised  by  a  spring.    These  jigs  yield  four  classes  of  | 
products.     First,  ragging,  particles  of  rook  containing  a  little  uopper; 
second,  heads,  nearly  pure  copper;  third,  hutchwork,amixtnre  of  cop- 
per and  rock  material  that  has  passed  through  the  bed  of  heads  on  the  I 
sieve ;  fourth,  tails. 

The  ragging  is  either  returned  to  the  stamps  or  else  treated  in  special 
apparatns.  The  coarse  heads  are  sent  to  the  smelting  works,  but  the 
finer  heads  contain  considerable  rock  material  and  are  treated  in  keeves 
and  buddies.  ThehutehworkiKsent  tojigs  with  finer  sieves,  the  coarse 
tails  are  rejigged  and  the  final  tails  damped  into  the  lake,  while  the 
finer  tnils  are  treated  in  the  tail  house. 

The  stimes  that  do  not  settle  in  the  hydraulic  separator  go  to  settling 
boxes,  and  the  settlings  from  these  go  through  a  complicated  treatment 
ou  aUme  tables  and  in  keeves  and  buddies,  the  final  prodncts  lieing   , 
finely  divided  c^pjier  containing  considerable  foreign  matter. 

Tha  Oecetila  utamp  mill. — This  mill  is  sitnated  on  the  north  shore  of 
Portage  Lake,  affording  the  necesmary  supply  of  water,  and  a  conven- 
ient dumpinggronnd  for  refuse  material.  It  is  provided  with  fonr  Ball 
steam  stamps,  tlfty-fonr  CoUom  jigs,  five  Evans  slime  tables,  together 
with  all  the  necessary  adjuncts  for  carrying  on  the  work  suocessfnlty. 
The  jig  H'Mir  is  divided  into  three  divisions,  each  containing  a  stamp 
audttet  of  washing  appanitng.  The  fourth  stamp  is  held  in  n-serve, 
and  is  arranged  t»  deUver  Uto »tjtpi|H>d  roctk  to  either  one  of  the  three  I 
dIvtWoitH.     Each  Hivimmgllt/Mtt^lttbytiraaUi: xfjiaratorM,  i-a^^li  one   < 
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of  which  snppliris  two  n»W8  of  roH] 
ingjigs.  There  are  also  three  roi 
of  finishing  jigs,  together  with 
necessary  setiliog  boxeo.  Odb  of 
these  divisions  of  the  mill  is  illas- 
trated  in  detail  by  fignre  0. 

The  eroehed  ore  from  the  stAtup  A 
is  delivered  by  the  lannder  0  to  the 
three  separators  It,  which  divide  it 
roughly  into  four  classes,  while  the 
slinieB  pass  oti  to  tlie  settling  iMixea. 
During  the  jigging  on  the  head  ma- 
chines the  copper  settles  ont,  and  all 
that  is  small  enough,  together  with 
some  rock  uaterial,  goei?  tlirongh  the 
sieve  to  form  the  hutebwork.  All 
that  is  too  large  remains  on  the  sievo, 
and  is  taken  o9  from  time  to  tim<^ 
About  half  a  barrel  of  ragging  la 
skiinme<l  olF  during  the  day.  The 
jigs  D  and  G  yield  No.  1  mineral  as 
heads ;  B  sometimes  yields  No.  1,  and 
sometimes  No.  2,  while  A  yields  No. 
3  mineral.  The  hntchwork  fhim  this 
set  of  jigs  is  fed  to  the  top  row  oi 
fioishing  sieves  M,  L,  K,  and  I.  The 
tails  from  the  head  sieves  go  to  thv 
first  tail  sieves  E,  F,  G,  and  H,  anil 
are  rejigged.  These  sieves  yield  throe 
products,  heads  or  ragging,  hatch- 
work,  and  tailH.  The  hntchwork 
goes  to  the  middle  row  of  finishing 
.i'g«  Qi  1%  O,  and  N,  while  the  tails 
go  to  the  lake. 

The  tails  from  the  top  row  of  fin- 
ishing jigs  pass  OD  through  settling 
boxes  to  the  middle  row  of  finishing 
jigs,  and  the  tails  from  the  middle  row 
pass  throngh  the  last  row.  Sieves  M 
and  L  yield  No.  2  mineral  as  beads 
and  also  as  hntchwork.  Sievea  K,  1, 
Q,  and  P  yield  No.  3  mineral,  both  as 
hea^ls  and  hntchwork.  Sievoa  O,  N, 
17,  T,  S.  and  R  yield  No.  4  mineral  iw 
hutchwork.  This  No.  4  mineral  con- 
tains a  eonsitlerable  amouut  of  rock 


COLLECTIONS  IS  ECONOMIC  GKOI.OGlf  AND  METALLUROY.        H9 

taller,  and  m  purified  by  treating  in  a,  keeve  and  on  buddli^h,  Hcconl- 
ig  Co  the  Rcheue  sliown  in  tignre  7. 

Jio.  I  copiior  ia  dried  and  tlie  silver  picked  ont  of  it  by  baud.  The 
egging  w  also  dried  and  thou  sifted.  Tlie  fluest  copper  siftings  are 
tiled  with  No.  4  mineral,  and  tbe  coarse  siftings  vitb  Nu.3,  while  the 
»rk  cuiitainii)^  iucloHcd  copper  is  retnrned  to  the  stampa. 

jVII  tbe  mineral  is  packed  ia  bid  oil  barrels,  and,  with  the  exception 
[■  No.  1,isBbipped  wetjos  it  Gotuesfrotn  thejigfl,  to  tbe  smelting  works. 

The  sllnies  that  will  not  settle  in  the  hydrahlif.  Hepuratorfl  pass 
ixvingb  fonr  large  settling  boxes,  and  are  treated  according  to  the 
:lieme  shown  in  figure  8  yielding  No.  -i  and  No.  4  copper. 

The  finer  tails  passing  to  the  tail  house  are  treated  acconling  to  tbe 
licnie  HhowD  in  figure  0,  yielding  No,  5  copper.  This  treatment  in 
i«  tiiil  house  serves  almost  esclnsively  as  a  check  npon  tbe  work  of 
i«  mill,  by  showing  when  too  much  copper  i.s  passing  out  iu  tlie  fails. 
'lien  the  mill  is  running  properly  there  is  not  sufGcient  copper  re- 
vived in  the  tail  house  to  pay  for  tbe  treatment. 
To  dlustrate  the  operation  of  the  mill  twenty-three  specimeuH  are 
I  own. 

(1)  Geurro)  STornge  or  the  ore  or  dent  from  tlio  rock  linnM  to  the  mill.     (.MSTS.) 
O)  Cruahed  rock,  ah  it  |>aMio8  Ibe  eieves  of  1hu  murt»r.     (^1314.) 
<3}  Ileadn  from  tbo  aiuitnr,  consiHting  of  tnelallic  oopper  too  large  to  puw  the 

9-vM.  i^-isa.) 

<4)  First-cIaM  material,  from  the  fintdiviiian  of  the  hydraulic  separator.     (54218.) 
<(>)  SMionil-claM  material,  from  tlie  second  diviuon  of  the  hydraulic  Mparator. 
•4319.) 
(6)  Third-clBKa   material,  from   the   third    division   of   the   hydranlic  separator. 
H390.} 

(T)  Ponrtb-clasB  material,  from  the  foiiitb  division  of  tbe  hydraulio  aoparntor. 
.MUl.) 

(S)  SlimeH,  that  psus  away  with  the  water  from  the  hydraulio  separator.     (54933.) 

(,9)  No.  I  oopper,  iieparatcd  on  tho  roughing  Jiga.     (G4S44.) 

(10)  Ragging,  consisting  of  particloc  of  copper  with  soiitll  pieces  of  rock  adhering 
to  it,  •draped  ft'om  tho  anrfaooof  the  copper  on  the  sieves.     (54230.) 

(11)  Tails,  from  the  roiighiug  jigs.    (54223.  J 

(13)  Hotchwork,  from  the  roDgbing  jigs  treating  first  and  seoond-clasn  material 
Ihm  the  bydraiilio  separator.     (54235.) 

(13)  Untohwork,  from  roughing  jigs  treating  third  nnd  fourth  class  matcri.il  from 
Ui  bvdraolic  separator.     (54227.) 

(14)  No.  a  copper,  separated  on  the  flnishinB  jigs.     (54345.) 

(15)  1'alls,  trcra  finishing  jigs.     (54224.) 

(16)  SlimM,  ftsfed  to  Evans  slime  tables  fmm  settling  boxes.     (54328.) 

(17)  Heads,  from  Evans  slime  tables.     (54-i43,) 

(IH)  No,  3  copper,  obtained  in  treating  tbe  beads  from  the  Kvnus  slinie  tables  in 
ttovot.     (54-240.) 

(\i>)  No.  4  copper,  obtained  in  treating  thx  bi-ndH  frain  tlic  Kvnns  aliiiii-  laldi'H  in 
Wtos.     (&t247.) 

IW)  Tails  flora  Evans  xlinie  tables,    (.^422n,> 

tn>  TalK  taken  from  the  ruiisot  the  tail  lionso.     (.MKtl.) 

itt)  No.  !>  eiipYOT,  ubtatnoil  by  treatment  of  tbo  tails  in  tin'  tail  hnuHr.     ir>4'i4K.) 

!»>  Trils.  from  Ibe  buddio  in  tbo  tail  liouiw.    (542.12.) 
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The  Dn'hiwiiro Mine,  aiMDiT.txl  iiitlioiipperimrt  of  the  Keweutiaw  point, 
Miolilitaii,  <i5  iriiluA  from  Portugc  Lake,  waa  selected  to  illustnite  the 
ooDglutD(.^nile  veins.  Tlie  Hret  workiuga  on  this  louatiou  were  directed  to 
tli«  I'XtmclioQ  of  copper  from  the  traiisverse  veins  carrying  mostly  masu 
copper,  but  were  nuanccesHful.  lu  I8SI  iittetitioii  was  directed  toward  the 
con  glome  rata  bed,  and  ii  now  plant  commenced  for  actively  working  it, 
The  mine  has  boi^tn  ctpiipped  in  the  best  manner,  ami  is  well  provided 
with  all  the  machinery  for  extensive  working.  It  has  been  opened  to 
a  depth  of  1,800  feiit,  and  for  a  length  of  2,15Q  feet ;  it  is  provided  with 
three  Hhnfis  for  hoisting  the  ore,  aud  the  general  development  is  far  in 
advance  of  the  actnal  working. 

A  section  of  t1i»  strata  at  this  point  shows  first,  greenstone  500  to 
6U0f«et  thick,  dipping  24  degrees  to  the  north;  then  7  feet  of  a  shattered 
Maok  trap ;  between  this  and  the  conglomerate  there  is  a  selvage  seam 
of  clay  2  inches  thick.  The  conglomerate  bed  is  25  to  L'S  feet  thick,  and 
lieluw  is  an  amygdaloid  bed  50  to  GO  feet  thick.  Beyond  this  there  is  a 
succession  of  the  onlinary  country  rocks. 

The  conglomerate  is  generally  coarse,  although  it  varies  ft^m  a  sand 
to  buiilders  of  a  cubic  foot  or  more.  The  pebbles  are  mostly  red  and 
brown  quarts  [lorphyrys.  Occasionally,  however,  there  are  pebbles  of 
amygdaloid,  and  near  the  base  of  the  bed  where  the  conglomerate  is 
more  loosely  cemented,  the  nnmber  increases.  These  amygdaloid  peb- 
bles api>eat  to  have  come  from  the  bed  below  the  conglomerate.  There 
18  a  marked  stratification  of  the  conglomerate,  from  the  variation  in  the 
sire  of  the  itebblee.  The  wandatoue  strata  are  generally  thin,  and  are 
quite  local.  They  appear  to  contain  a  large  proportion  of  feldspathic 
material. 

The  eopiwr- bearing  layer  of  the  bed  is  generally  found  withiu  S  or 
10  feet  of  the  Imse,  although  the  first  2  feet  above  the  foot  wall  is  gen- 
erally barren.  Above  this  2  feet:  the  copper  is  distributed  through  a 
single  layer  5  or  (tfoeC  thick  or  through  severat  thinuer  layers  separated 
by  barren  material.  Above  these  layers  little  copper  is  foaud,  although 
small  masses  ha vfi  been  frequently  found  along  the  con  taet  between  the 
top  of  the  conglomerate  and  the  greenstone.  The  general  character 
of  the  copper- bearing  layers  is  the  same  as  the  barren  layers,  except 
that  they  are  somewhat  more  open  in  structure.  The  cop]ier  has  been 
depo8itu<l  in  the  cementing  material  between  the  grams,  and  some  of 
the  richest  material  i.<Kandstoiiccementeil  by  copper.  Cop|ier  has  not 
been  found  in  the  interior  of  the  quartz  phorphyry  pebbles,  but  has 
l>eeu  found  in  the  amygdaloid  pebbles. 

Near  the  bottom  of  the  bed  interesting  masses  of  copper  are  found 

which  have  evidently  biH'U  deposited  in  cavities  loft  by  the  dissolving 

out  of  amygdaloid  pebbles.     In  some  cases  tha  oamMBiMBM  J  Jftxttoot 

.  out  of  tho  original  {><-lil>''-.  otiiem  tbedl|^^^^^^BW|a^l 
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stoi>i>e<l  befoTf.  the  cast  hus  Iteea  comiileted,  Icftviug  nn  uatxidi-  shtll 
of  copper  with  ciystaU  nnd  ciystallioe  masses  pnjvetiag  into  Uie  o|ien 
center. 

Tbe  oonglomerate  bed  is  traversed  by  »  gt«at  tuiuiy  fi88tire«  niuiiiiii 

ID  every  rlirectiou.  and  causing  a  great  deal  of  rnalting.  whicli  wMl 

BerioDslj'  to  the  difficnltieiS  of  miniDg.    Sonw  of  tiie«e  fiMsuruii  are 

with  calcitc,  forming  trae  reins,  while  others  are  simply  filled 

clay.    The  fanltiog  producod  by  tbe«e  fissorea  is  generally  sina)l,| 

owing  to  their  namber  they  are  ver>'  troablesome.     The  clay  Hi 

or  slips  simply  fault  tbe  strata,  while  the  calcite  reins  not  only 

tbe  strata,  bnt  also  terminate  the  copper-bearing  layer.     Within 

oop]>er- bearing  layers  tbe  copper  is  more  or  lesa  oouoentrateil,  foi 

rich  cbates,  and  there  are  several  of  these  obntes. 

A  plan  of  the  mine  is  shown  in  pi.,  x. 

The  following  are  cbardcteristic  samples  of  the  ore : 

(i)  Fne,  copper,  «i»tMl  witli  oxidatioa  prodncts,  aorboe  or  Bast  «opp«ir.    (MT41.) 

13)  CouglooierKte,  with  niach  free  copper.   The  Mxtkraed  ixq>p«r  uf  thta  xpm 

is  eliaracKrislic  of  the  ore  above  the  waUr  Ifrel,  400  laSOO  frnt.     r&47^.) 

(:)}  Couglomerattt,  liiie'eTained,  containing  inacli  ttte  copper.    FtoiD  tba«a 
chnle  lietirmD  tbe  firrt  sad  secoad  IpvfIs.    (S(740.) 

(4)  Cou glomerate,   cootAiaiDg  macb   free  copper   which    cenimil*    Lbe  p» 
(&4730.) 

(5)  Coii£lomeT»t«,  ver;  coarse,  with  froe  copper.     (.%H74.) 

(6)  CoDgloBiaTale,  verj  coarse,  witli  free  ropper  and  taatr  caldtc.     (54(151.) 

(7)  ConglomerAte,  coatBB,  with  free  oopper.     (54736.) 

(8)  Conglomerale,  coame,  with  fre»  oopper.     (54733. 1 

(9)  Conglomerattt,  contaiaingrooaiderable  sattd  with  rrue  oop[aer  {i>4TW. ) 
( ID)  Conglomerate,  containiDg  nioch  sand  witb  mach  (tee  cupper.  tS|7:i.-«.  > 
(II)  Free  copper,  a  iimaU  maw.    (54^0.) 

(13)  Free  copper,  coated  with  crjstala  of  caieitc     From  one  of  tbo   fiamiv  reiaik 
(Miti^.l 
<t:t}  Trapmck,  cartTiDga  little f>e* oopper,     Fntu  narthwesl  reia,  lOlncbawwMfk 

The  following  five  samples  represttnt  the  cbaracieristic   barren  con- 
glomerate sad  sandstones : 
(l;  ConglomerKtc,  ordiaar;,  eompaot.     (SWrfJ.) 

(2)  Couglomerate,  ordinary,  compact,  nboiring  mmkc  cftUilv.     |5ICtJI. ) 
f:i)  Congloiuerate,  ordinarr,  compact,  witb  amj-gdiloid  prIibhaL     (MSOS.) 

(4)  ManiUloDe,  with  a  few  pebbloB,  from  aC-iucb  layei.    (SW[«.> 

(5)  Saodatone.     C^STA.) 
To  illitstrate  tbe  formations   expos*^  by  the  mining  o|>emiioi 

vumplete  section  of   the  beil,  taken  from  the  vro^ctit  ICO    fvet 
of  So.  1  shaft,  is  first  shown.    The  whole  width  of  ibe  l<ed  at 
point  is  about  30  feet  and  presents  some  ]>c(.-<ilt;iritii<H.     It  Iiaj4  itn 
atone  layers  and  in  general  is  more  open  in  thenppur  K'ri>ltt  tliMD 
de«iHT  [tortious  of  the  mine.    There  are  twi.  .■i.i.j..-r  I'l-aiinir  l<o 
chutes,  Ibe  lower  one  iKMug  thicker  and  nior. 
(1}  Trap  rurk,  verjr  lauvb  dvcunipu-Hi)  kuiI  nr>»l>t'  , 
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About  12  feet  of  conglomerate  of  moderate  size  and  somewhat  uni- 
form i>ebbles  follow  the  contact,  some  of  the  layers  being  more  open 
than  others  : 

(1)  Conglomerate,  from  an  open  layer.    (54H57.) 

(2)  Conglomerate,  from  a  compact  layer,  showing  ono  of  the  slips  or  fissures  so 
common  in  the  mine,  which  has  faulted  the  bed  hero  5  or  0  inches.     (54670.) 

(3)  Conglomerate,  irregular  sized  pebbles  with  free  copper  in  the  c<*menting  ma- 
terial, fr<)m  a  10-incb  layer.  Shows  the  generally  looser  structure  of  the  cupriferous 
layers.    (54685.) 

(4)  Conglomerate,  containing  very  large  pebbles,  froui  a  7-foot  layer.     (54664.) 

(5)  Conglomerate,  compact,  from  a  2-foot  layer,  21  feet  from  the  hanging  wall. 
(54654.) 

(6)  Conglomerate  of  large  sized  pebbles,  with  considerable  free  copper,  from  a  4-foot 
layer,  23  feet  from  the  hanging  wall.     (54656.) 

(7)  Conglomerate,  27  feet  from  hanging  wall  and  3  feet  from  foot  wall.     (54676.) 

(8)  Amygdaloid,  from  a  boulder  in  the  conglomerate  just  above  the  foot  wall. 
(546ir3.) 

A  section  of  the  beds  continued  below  the  conglomerate  is  shown  by 
au  adit  level  of  the  northwestern  vein  : 

(1)  Trap  rock,  amygdaloidal  at  the  contact.     (54671.) 

(2)  Trap  rock,  amygdaloid,  39  feet  from  contact.     (54662.) 

(3)  Trap  rock,  amygdaloid,  66  feet  from  contact.     (54704.) 

(4)  Trap  rock,  amygdaloid,  90  feet  from  contact.    (54675.) 

(5)  Trap  rock,  amygdaloid,  159  feet  from  contact.     (54700.) 

(6)  Trap  rock,  amygdaloid,  270  feet  from  contact.     (54(>78.) 

(7)  Trap  rock,  amygdaloid,  10-foot  bed,  294  feet  from  contact.     (54655.) 

(8)  Trap  rock,  amygdaloid,  306  feet  from  contact.     (54724.) 

(9)  Trap  rock,  amygdaloid,  474  feet  from  contact.     (5465:).) 
(10)  Trap  rock,  amygdaloid,  594  feet  from  contact.     (54701.) 

The  western  ore  body  is  illustrated  by  the  following  specimens  taken 
from  a  stope  halfway  between  the  adit  and  No.  1.  level : 

(1)  Free  copper,  with  a  little  calcite,  shows  the  impression  of  several  pebbles, 
and  illustrates  the  occurrence  of  the  copper  as  a  cementing  material.     (54()69.) 

(2)  Couglomerate,  with  much  free  copper,  from  a  12-inch  layer,  7  feet  from  the  foot 
wall,  very  loose  in  texture.    (54698.) 

(3)  Calcite,  the  filling  of  one  of  the  fissure  veins.     (54697. ) 

(4)  Conglomeratii,  a  large  pebble  showing  calcite  on  several  sides.     (54703.) 

A  section  of  the  bed  75  feet  west  of  the  second  shaft  at  the  seventh 
level  is  as  follows  :  6  inches  of  sandstone  showing  ri])ple  marks,  4  feet 
of  compsict  conglomerate,  6-inch  layer  of  open  cupriferous  rock,  2  feet 
of  compact  conglomerate,  18-inch  layer  of  very  rich  rock,  4  feet  of  com- 
pact conglomerate.  This  section  is  illustrated  by  samples  taken  eiist 
of  the  shaft : 

(1)  Sandstone,  showing  north  and  south  ripple  marks.     (5461M).) 

(2)  Conglomerate,  compact  and  barren.     (54694.) 

(3)  Couglomerate,  with  free  copper,  from  the  6-inch  layer.     (54731.) 

(4)  Conglomerate,  with  much  free  copper,  from  the  18-iuch  seam.     (54666.) 

(5)  Trap  rock,  slightly  amygdaloidal,  from  the  foot  wall.    (5465S.) 
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Iti  the  stapn  about  5[>  feet  beluw  the  seveatb  levi-l  tbese  two  cuprifei- 
OU9  layers  haveuuit.Bti.formiug  n  Irtywrof  very  rich  groaud,  L>egi»niug 
3  fe«t  from  tbe  foot  wall  and  beiug  5  feet  in  wultb : 
(1)  Conglumurale,  cnntaiuing  mucb  frae  copper  aadcuDBideralile  caloiM.     {[>4A5A-1 

(3)  CongloiHBrate,  compEbct  and  barreo,     (MilM.) 

(3)  CougIo[ii<;rate,  abowing  iul«raectian  at  a  otttcite  vein  aoit 

Tbe  following  speciuieus,  altbough  uot  takeu  at  onepoiut,  repi 
a  obnracteristic  fiectiou  of  tbe  bed ; 

(I)  Trap  Tock,  from  tbe  grcenstoae   vaage,  between   500  and  600  feet  thick  aC 
point.    (34Ud4.) 

(3)  Free  oap per,  from  tbecoDCactbetwcau  tbe  trap  and  thDcnn){Iomorate.     (347- 

(3)  Free  copper,  from  the  contact,  bos  Iwjeu  Unlleued  out  by  presaucu.    (54737".  > 

(4)  Free  copper,  from  tbe  contact,  bas  hatsu   llatteiind  out  by  pnsasiir«. 
(•^i)  CuDglonieTate,  witb  pebbles  varying:  ver.v  much  in  site.     Fuund 

or  7  feot  of  Ibo  top  of  tbe  oonHlomerate.     (54667. ) 

(6)  Arnyijdaluid,  from  a,  bonlder  near  the  fuut  wall.     (54^91!}. 

(7)  t'ree  aoppor,  cost  of  a  ptiuultar  shaped  aiaygdaluid  pebble ;  froni 
wall.    (5473^.) 

(8)  Free  copper,  cast  of  a  large  Hat  pebble.    (54*3S.) 

(9)  Fcoe  copper,  apparently  tbe   cast  of  several  pebbli 
from  neur  tbe  foot  wall.    (547:16. ) 

(10)  Free  copper,  apparently  the   baeinning  of  tbe  cik 
orystallJiia  interior ;  from  near  tbe  foot  waU.    (54091.) 

(II)  Free  copper,  out  of  a  pebble,  with  adhering  oougloinerate;  fmra  BO«r  the^*"^ 
wall.     (54739.) 

{|-J}  Amygdaloid,  ruuob  decomposed,  nnd  coataining  freu  copper;  from  near  ft'* 
foot  wall.     (54723.) 

Tke  Delaware  stamp  tnill. — Tbe  treatment  in  tlie  mill  is  nearly  t#**' 
same  as  at  tbe  Usceola  mill.  To  illustrate  tbe  extraction  of  copper  ■" 
tbe  mill  sixteen  speeiuienR  are  ebown  :  

(1)  ConKlomerale,  cunbuoiug  free  cupper.   lEepresenle  tbeaveroKe  of  Ihc  niat«r 
sent  to  tbe  mill.     (^744.) 

('■!)  Crushed  rock,  its  it  passes  the  sieves  of  tbe  mort*r.    (o4712.) 

(:))  Heads,  from  mortar;  conaistingof  luippet  in  pieces  tooIar)(«  I 
Tbe  silver  in  tbe  copper  Is  (^nerally  found  in  this  material ;  it  is  picked  out  bjr 
and  averages  about  Id  pounds  a   moutli.    Grade  Ko.  1.  nearly  pure  co]tpeT. 

(4)  First-ctasH  material,  fh>m  tbe  first  division  of  tb?  hydraalicseparatorL  (! 

(5)  SiMuitiU-GlaaB  material,  from  the  Mooud  divisioa  of  lh«  bydraoUi 
(547ltl.) 

(6)  Third-cIasH  nmlerial,Axiu  the  third  division  of  the  hydtanlie  MparkUca. 

(7)  Pourtb-olatHi  material,  from  the  fourth  division  of  tbe  bydraulle 
(U715.) 

(t*)  Copper,  separated  ou  tbo  rDDghing  aieviw.     Ilrailr  No.  ^  amlainlii];  alMalK 
per  cent,  of  cop|mr.     {^7it7. ) 

(0)  Coatw  tails,  from  Ibo  muichinj:  ««vi-b.     (.VI7-J0. ) 
I  Iff)  Fine  tails,  troni  ibe  rt>u)Ebing  sieves.    iMTIt) 

(11)  Cottpor,  sopanttM)  on  Ibe  linlshlng  sieves,  iucladius  ih*  mKuae  material 
at  has  paBHsd  ttuough. 

^ivvvA.    (M7I7-) 

>.\m.     (:i4ill) 

>illme»  by  IrraiiDif  tbrm  on  ilw  EtmhI 
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and  tomiug  tho  heads  from  the  lant  table  in  a  keeve.    Grade  No.  4  B,  containing 
Abont  33  per  cent,  of  copi»er.    (51710.) 

(15)  Copper,  obtained  from  the  black  sands  of  the  last  row  of  finishing  sieves,  by 
treating  them  on  the  head  huddle  and  tossing  in  a  keeve.  Grade  No.  4  C..  containing 
aboat  32  per  cent,  of  copper.    (54711.) 

(16)  Final  tails,  as  discharged  into  the  lake.     (54716.) 

SMELTING  LXKE  SVPERIOIt  COPPER. 

The  product  of  all  the  Lake  Superior  mines  consists,  ac(;or(lin^  to 
sizes,  of: 

First.  Mass  cop|>er  cut  from  the  hirge  masses,  beiii|i:  nearly  pure  cop- 
iwr. 

Second.  Mass  copper  ci«ntaining  considerable  adhering  roci^  matter, 
sometimes  called  kiln  copper,  because  it  \\\\^  been  treated  in  a  kilu  to 
remove  as  much  as  possible  of  the  rock  matter. 

Third.  Barrel  copper ;  small  masses  broken  from  the  rock  and  yet 
containing  some  adhering  rock  matter. 

Fourth.  Stamped  copper  of  various  grades,  the  coarsest  being  nearly 
pure  copi)er,  while  the  finer  grades  contain  increasing  amounts  of  rock 
matter,  especially  magnetite,  and  also  particles  of  metallic  iron  from 
the  stamps. 

All  this  material  has  to  bo  melted  in  specially  constructed  reverber- 
atory  furnaces  and  then  refined  to  remove  the  iron. 

C.  O.  HUSSKY   <M)PPKR   WORKS,    PITTSBURG,  PKXN'SYLVANIA. 

These  works  treat  entirely  the  products  of  the  Mass  Mine,  Lake  Su- 
perior. 10,0(K)  pounds  are  charged  into  a  reverberatory  furnace  in  the 
Afternoon,  a  suitable  mixture  being  made  of  the  small  masses  or  kiln 
copper  and  the  stamped  material.  The  charge  gradually  melts,  and 
at  6  o'clock  the  next  morning  the  process  of  refining  begins.  The 
melted  metal  is  first  oxidized  to  remove  impurities  and  then  poled  with 
green  wood  to  get  ^^ tough  pitch"  metal.  This  is  generally  finished 
alK>ut  10  oVlock,  when  casting  begins.  The  refined  copper  is  cast 
into  long  bars  for  rod  rolling  or  into  slabs  for  sheet  rolling,  and  the 
entire  product  is  consume<l  in  the  same  works.    The  specimens  include: 

Ore. 

(1)  A  small  mass,  repr('.s<>iiting  the  barrel  and  kiln  copper.     (541)7*2.) 

(2)  Stamped  copper,  a  mixture  uf  m'vcral  gradt^sof  stamped  material.     (r)41)73.) 

(*.))  Stamped  copper,  the  tiuest  grade  I'roin  tlic  treatment  of  the  slimes  aud  tail- 

iugs.    (541)74.) 

Fuel 

(1)  liitiiminous  coal.     (55*209.) 

(2)  Charcoal,  usihI  in  the  refining  as  a  reducing  agent.     (54985.) 

Intermeduite  pro(iuc.t». 

(1)  Copper,  taken  from  the  hath  before  lH>giuniiig  to  rabble.    (54975.) 

CZ)  Slag,  tirst  skimming.    (519H0.) 

(:()  Cop|>er,  taken  from  the  bath  after  rabbling.     (51976.) 

QLlO^No.  42 7 
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(4)  Slag,  Beaonil  Bkimlniiig.     (549i41.) 
(&)  Cupper,  tnkeii  JiiHt  before  poling.    (54<JTT. ; 
((!)  Blag,  third  akimmlD);.     (&4!tU2,) 
(7}  Copper,  taksu  rroin  the  butb  nrier  the  Bhiinming  iluniig  the  poling.    |o47T^1 

(5)  SlftgiskiinoKMl  uftor  poling.    [^4i<8:i.} 
(9)  T^t  pittoe.  a  siuiiU  aiiinpto  taken  rrmii  the  bath  au<)  liamuiureil,  in  otdet  to  l«*l 

its  quality,  Just  befori;  begiaoiog  to  cant.     (55'.!  11.) 

Filial  product. 
(1)  Ingut.     (54in9.) 

Aecemarin. 

(1)  Saiiil,  iiud  formakiug  llie  furuaue  boCtom.     (55210.) 

(2)  Pule,  hickory,  used  to  deoxidize  the  copper  bath.     (54984.) 


These  works  redue  tlie  ilr»8sed  lunteriiil  t'roui  tlie  tuioe  works,  but  t 
ouly  iwrtiou  of  tlie  operation  stmwn  is  tlie  smelting  in  cnpola  furii* 
of  the  slags  produceii  in  refiDin^;  the  native  copper  in  rcverbemt*"'.*' 
furnaces.  These  slags  are  charged  into  a  uupola  furnaci-  wjtli  lltiieivto"*' 
and  anthracite  coal  and  prodncea  very  impure  pig  copper.  Tbe  foro**** 
usually  runs  7  to  8  hours,  Bmelting  10  to  11  tonn  of  8lag. 

The  uanal  pro]>ortioii  of  the  charge  Js  about  120  pounds  of  Hla^t  *^ 
pounds  of  limestone,  and  40  pounds  of  anthracite  coal.  Aft«r  e^" 
short  run  the  furuaco  is  dumped  aud  prepared  for  the  uext  uburge.  Th* 
collection  shows: 

(1)  Itefnse,  oonsisting  of  slag,  cinder,  I'opper,  etc.,  from   previoim  fasions  ii 
cnpoU.    (54330.) 

(2)  Slag,  Average  sample;  from  reflniiig  furDooes.    (54331.) 

(3)  Authracite  coal,  iiseil  for  fael.     (r>4332. ) 

(4)  Limestone,  used  for  flux.     (54333.) 

(5)  Pig  copper,  product  of  theHmsliiu};.    (54335.) 

(6)  Slag,  crystalliEed ;  Ukcn  rioiii  the  ousting  Iwx  nlxive  ibu  lopjitT.     (54334.)  1 
A  single  run  of  the  furnace  was  observed  by  the  cotlcetors,  K,  I 

Eitby,  E.  H.,  and  E.  L.  Zukoski,  E.  m.  At  5  p.  m.  a  fire  of  wood  i 
uoke  was  made  up  in  the  fnruace  to  diy  it  out,  and  about  SUOpouudi 
ooke  were  used.  At  7.30  the  next  morning  regular  charging  cummvnot 
aud  at  10.45  his  tons  of  slag  hatl  been  charged.  At  1  p.  m.  thin  stasi 
smelted  and  the  copper  was  tupiied.  This  run  of  tbe  fornttce  ia  rejq 
aeiit«d  by  five  samples  of  slag : 

(1)  Taken  at  9.^  a.  lu.     (54X10.) 

(S)  Taken  at  10  a.  m.     (543:17. ) 

(3)  Takeu  at  Id.ao  u.  m.     (54.13*-.) 

(I)  Tkkeu  at  11.30  H.m.     (513:tU.) 

(5)  Taken  ut  ltt.30  u.  m.     (54:H0.) 

THR  SMKI.TISa   OF  OnPpER, 

The  extntction  of  copper  fniin  itsorPK  may  lie  divided  into  fottr  | 
ce.ssi-A.  In  K.<iiieoiit«Rlh«  luelal  ttynn  a  given  orp  will  paas  ttaroughj 
III'  !<' HI  oUtcrasititHMif  Uiesutgut  will  be  umittMl  enti 
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and  aamelimeti  two  or  tiiur«  staKea  will  l>e  mure  or  less  uotubiuud.     Fre- 
qtiuiitly  tlio  llrut  operatiuns  wilt  be  tuirried  on  iit  or  uoar  the  miiiea  and 
the  (iroiliict  of  luatU^  or  pig  copper  stiipped  iiway  tu  be  refined.    This 
18  jreiiomlly  tbu<uso  if  tbecoppci'  uoutaiua  silver.    Tbe&e  staguti  are: 
First.  The  prepiinktioti  of  llie  ore.  i 

i;i«uoiid.  The  smettlug  tor  inalU'.  I 

Tbird.  Tbo  ameltitig  for  pig  copper.  I 

Fourth.  The  refining  of  pig  copper  for  tUe  production  of  in^ot.  \ 

Hinee  nearly  all  ci{p|)er  ores  are  sulpbureted,  the  uioat  imiverHal  pro- 
pariition  is  roasting  to  remove  sidpbiir.  lu  the  older  works  this  roast- 
ing Wiin  g«nt;rnl1y  accomiilisbed  by  making  a  pile  of  the  coarsely 
crushed  oru  with  a  small  amount  of  fuel,  setting  lire  to  it,  and  allow- 
ing it  to  burn  as  long  as  it  wonld.  This  operation  but  imperfectly 
removed  tbo  sulpiiur,  and  a  portion  of  eaoh  pile  had  generally  to  be  re- 
roasted.  It  was  aho  very  long  and  tedious.  Sometimes  the  coarsely 
crashed  ore  is  roastetl  in  brick  stalls,  where  the  combustion  in  nioiv:  un- 
der control,  more  complete,  satisfactory,  and  expeditious.  Fine  ore, 
tiiioli  ivn  reiiult3  from  concentrating  operations,  is  generally  roasted  ia 
roverberatory  furnaces.  In  all  these  processes  the  only  object  sought 
in  the  removal  of  the  sulphur,  but  ores  consisting  largely  of  pyrite  are 
Kometimes  roast«d  in  specially  constructed  furinices,  arranged  to  save 
the  products  of  combustion  and  convert  the  sulphur  into  sulphuric 
avid. 

The  smelting  tor  matte  is  simply  a  coucentratiug  operation  by  fusion. 
A  mixture  of  tlie  ore  is  made  up  with  the  necessary  fluxes,  so  as  to 
yield  a  matte  consisting  of  sulphides  of  copper  ami  iron  and  a  slag  uou- 
tainiug  the  earthy  impurities  of  the  ore  and  too  little  copper  to  be  of 
any  value.  This  fusion  is  carried  on  in  either  cupola  or  reverberatory 
furnaces.  This  matt«is  roasted  and  then  smelted  again,  generally  wiltt 
Uto  addition  of  rich  slags,  jiroducinga  matte  containing  more  copper 
and  less  iron  and  sulphur  and  a  slag  containing  suflicient  copper  to  be 
reworked.  This  process  of  roasting  and  fusing  for  matte  is  repealed 
several  tiuies,  according  to  circuinstauces,  until  pig  copper  is  produced, 
Pig  copper  conluius  a  small  amount  of  sulphur,  together  with  some 
oUier  impuriliett,  and  has  to  bo  roBned  in  a  reverberatory  furnace  to 
produce  ingot  copper. 


THK  ri'Ai 


I'PEU    MINING    COMPANY. 


These  works  represent  a  condition  of  atfairs  not  often  met  with  in 
recent  works.  They  were  established  for  the  production  of  ingot  oop|>er 
from  the  ores  from  a  single  region,  and  as  an  adjunct  to  the  mining  opera- 
tions. In  more  nxHleru  practice,  the  miuiug  company  uudertitkes  only 
the  Hrst  stages  of  the  smelting  or  couceulrattnf;  operations.  The  reliri- 
Ing  and  pnKluctlon  of  ingot  cup|>i'r  i^  >?arriod  oattb^nwadent  works, 
where  material  <!an  bi- drawn  I L 
warn  lirst  roasted  in  liea{>s  i 


i 
I 


lUO  11ULL.ETIN   13,  ITilTED    STATES   NATIONAL    MUSEUl!. 

wa»  tlii'ti  siibiiiil:te<l  to  a  aeries  of  fasious  i[i  reverlinrahiry  furnaces  fori 
thu  piwltustioii  111'  innot  oo|iper.    Tho  collection  shows  : 


tD  (.■Imlcnpj-riti',  pyrrliiitifp.  1)1piicIp  iiuii  ■iiiart?,,  aod  n  iiiixiiirij  i.f  A 
cnti^H,  fniiii  llir  Kly  Mino.  Omiige  Cminty,  Vornmnl.     (K'.ltfi.) 

(1)  RnuBU-dorn.     («»ti5.) 

(U)  8al|)linr,  ooDileused  from  the  rniutliiK  beapa.     (%>96^.} 

(:i)  Siilpliide  of  co)ii)ei',  rnsetl  In  roaetiDg.     (4T3r>. ) 

(4)  iSmtv,  prodnceil  fnioi  arnulUilK  thu  toMtml  orus.     (iOBM.} 

(5)  8Ue,  orfBtallized.  fr»ii>  t1i«  ruHion  for  mnlte.     CJOiNW. ) 

(6)  Rmulml  inattH.     iVMlfi.) 

(7)  Secuitil  mitttp,  {irudnued  fruiu  tirat  iiiuttu,  Uy  ruiMtiog  fiiaioii.     ('JlKHiS.) 
{If)  RoiiBtuil  ai-oond  uinUe.     (Sinui.] 

(9)  Blnok  coppDr,  produced  from  roi»at«i|  auooad  iiiatte.  Iijr  ruutiii};  riuiuD.    ' 
cBkc."    (aWHlT.) 

(10)  Pi|i  copper,  proilnceit  from  ronstetl  Mi^niid  uiatW.     (:U539.) 

Finai  /irodarl. 


THE   DICKTOWN   COPPEB  WfiRKS. 

These  worka  were  establisbud  in  the  moniitaiiiH  of  TouDHsaee  tontS^ 
ize  the  ores  of  the  Diicktown  mines.     Formerly  it  large  amnniit  of  oopj 
|>er  waa  iinxliiced,  but  they  have  now  lieeii  doseil  for  several  yean 
with  no  prolialiilily  of  starting  up  in  the  near  future. 

Some  osidiKed  orca  were  found  in  tlie  upper  jrartioiis  of  the  mine,  bw 
the  huge  ore  bodies  were  altered  snlpbidea  that  yet  contaiu  a  t 
enible  amoant  of  «ul]ihur.  The  sulphide  ores  were  rudely  rouHteil  i^ 
heap.s,  and  then  subjet^ted  to  a  Relies  of  fashms  in  shaft  and  rerertien 
tury  furnaces.    The  collection  sliows : 


(II  OsMI««>I,  u>rlKmatf«nrni>p|M>r,  oxidtMor  iruB,  ftncl<|Hiirti.  (riKlTO.) 
(i)  Snlpbid^,  psrlJAlIf  ttllnnd  pyrile.  uu'buuate  u(  copper,  and  iiiuwU. 
(3)  Sulpltide,  ehklcupf  ril«,  pyril«,  qnarti.  aud  ctUcit«.    (SCiS^.) 

lulermtiliale  jirwiirrtf. 

(I>  KiMurnt  nrt^  rowitod  In  pJlMof  t.UW^WO  |>aunit>.tvT»raMliD(;a  twlnjcr 
Mill  ucciipjitiic^l  Mnuthit-    (fKdTT.l 

(i}  Tint  matins  oblkibpd  tii  stiH>IUn|{  otm  in  rvrlMisnUr  (kaA  fnrtwms  IS  I 
hJKh.     Avrngfi  cumpmiliou,  SO  p«r  i-oiil.  <ap|irr.   th  frt  «iat.  inm,  and  90  p«r 
nttihnr.    (3IJT!».> 

I'A)  itiaj:,  obtained  In  on  ■nKllin^.  nmlatiM  miliea3a  jmostit.,  oxidKoTlrnM  1 


(31*: 


I 


(4)  KumUiI  ltr«l  «aU*w  tk»  Orrt  m 
•Kxir  d-Mri.  nod-T  Hbwtt    i»l??t.> 
(M  S.i-un.lB.atU.,  .Ar.' 
«l  hiffh.  > ' ' 


n  to  HMUcd  mTflTBl  U<n»-  '■ 


Inn  pUn^  4j 
a,£atar  - 


f 
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(8)  BLwk  t-opptir.  ut>Ulu<iil  willi  ilm  •.."•■iml  iii:.Mii,  ti.-iiUiua'.'O  n. '.li  [h-i  I'l'ii 
^a.    (SlSJa.) 

\i\  SUtOnr  i-.appM,  uUmtnM  l.y  smoUiild  Becoud  inatli-  ill  i>  ri'verlipr;itury  (ii 

]^J  !*Ia)(.  nlitaliifil  In  Hiiiiil(.iiii<  lilml^r  cipper.     (lilJTT. } 


I<\llal  pi'OllarU. 

(11  iDKot,  from  rDiining  lilistor  ooppor.    <:il;j41.) 

(ij  It-<rlnnl  ciippnr,  casl,  iii  ti  Inng  bar  fiir  rml  rulling.     t,31^8!.  I 

(:l)  Keltii«Kl  ciiiiiwr,  rani  In  «.  pluta  fnc  aheat  rolling,  nelgliH'J^O  paiiDiln.     (:tl-.>9i<.) 

THE   STK,   liENEVIEVB   COPPER  WOnKS. 

Tli«<e  wiirka  are  Iwated  atSte.  Geuevieve,  St«  Geuevieve  (Joiuity, 
AliBsoiiri,  and  treat.  tUe  orea  of  tliu  Coruwall  >Iiue,  ahont  12  milua  fVuiii 
filie  works.  TUe  on  trom  the  upgier  levels  of  the  mine  was  mostly  oxi- 
dized, ooiitaiuiuj;  a  ^ii^at  ileal  of  [Dntacliite  lind  osides  of  irou,  but  us 
TliuHvore^  have  been  gradually  worked  out  luoru  itad  more  of  the  iiiiiil- 
tered  Mtilphide  oteafrom  the  lower  levels  have  been  used,  uecessitiitlii(f 
»onie  cliHDges  in  the  o[ieration.  The  enlpUide  ores  are  roasted  in  Inrf^e 
Ixeaps  eontaiuiiig  about  100  tons  eauh.  Tbia  in  aslow  mid  teilious  oper- 
atiou.  re<iuiriug  Bometimes  9  months  for  its  completion,  and  frequently 
considerable  amouuts  of  sulphur  remaiu  in  the  roasted  ores. 

The  ores  are  tirst  smelted  in  cbanuel  cupola  furnaces  fur  tlie  produc- 
liou  of  matte.    A  charge  in  this  furnace  consists  of: 

Raw  ore,  more  or  leseosidlied Iffi 

Rousted  Hiilp  bide  ura 135 

Lioii^one 105 

IWDOro 30 

Coke R'iUil25 

The  limestone  conieti  from  a  quarry  near  the  furnace ;  the  iron  ore  is  n 
limimite  altered  from  pyrite,  and  contains  some  unaltered  pyrite.  Basic 
slatfsfmin  the  roast«r  and  retlner  are  used  instead  of  irou  ore  when 
they  van  be  had. 

The  matte  from  the  cupola  smelting  is  subjected  to  a  roasting  t'tiuiou 
ju  a  rBverberatory  fi]rna<;e,  called  the  roaster;  7,000  to  10,001)  pounds 
of  matte  are  rbarced  into  the  furnace  and  melted,  when  the  sla^  is 
skinimed  oQ.  The  slag  is  allowed  to  accumulate  af^aiu  unlil  it  rivers 
the  bath,  when  it  is  again  skimmed,  and  this  is  repeated  until  all  (he 
blatit-fnruace  slag  entangled  in  the  matte  has  been  removed.  Prom 
tliHe  to  sixof  these  slags  are  skiiiiini'd  off,  and  are  called  liniestonu 
Hlagfi.  The  bath  is  then  cooled  oil'  a  little,  and  subjected  to  au  oiidiz- 
lagBction  to  remove  sulphurand  iron,  and  when  [his  has  been  carriei) 
farenough,  the  metal,  now  called  pig  copper,  b:it  really  black  cnpiwr, 
btapgied  from  the  I'nrnace.  The  niatt«  yields  about  iO  per  cent,  of  pig 
copper  inihu  roaitter. 


^Pffi 


!i[)2  Bri.T.ETIN    12,   ITNTTED    STATES    NATTONAT.   MtmRHM. 

Afi  siiou  as  siitUcieiit  [lig  copt)er  \in»  acGuniul»teil  to  kec^p  tbo  rvttiifl 
riiririiiiguMi'HSt. IV month  thu  reHikiujr  furnace,  wliiitli  JKaruvorbemtoi 
similar  to  tbt?  roaster,  i.'<  heated  ii|i,  and  the  ])i^  co|i))er  ia  charged  in 
il  luid  melted.  Prom  T.UOO  to  10,000  [loiiuds  are  charged  at  a  time  a 
about  8  hours  arc  required  to  melt  the  charge.  Wheu  the  charge 
thoroughly  melted  all  »lag  that  has  accumulated  ia  skimmed  oQ. 
bath  is  tbeu  ox|H)8e(l  to  the  air  to  remove  the  impurities  hy  oxiilatia 
and  as  soon  as  sutlicient  slag  bas  accumulated  (generally  in  about 
hoarB],  itis  skimmed.  After  this  skimming  the  bath  is  "Happed," 
consists  in  .^trikiug  the  surface  with  a  rabble,  in  order  to  throw  1 
tnetal  in  thin  abeets  into  the  air,  thus  exposing  a  much  greal4>r  surfii 
to  oxidation.  During  the  flapping  samples  of  the  bath  are  taken  f 
quentlf.  The  fir>^t  samples  have  raised  centers,  but  as  the  atilphnr 
remove<l  these  hettoine  less  and  less,  and  finally,  as  the  oi.vgeu  begf 
to  be  absorbed  iu  excess,  the  centre  sinks,  and  when  it  sinks  sc 
to  crack  on  cooling,  "eraek  set,"  the  dapping  is  8toppe<l.  Froii 
hours  are  consumed  in  flapping,  Charcoal  and  wood  are  then  throi 
on  the  bath  and  the  lire  urged  for  3  or  4  hours  with  ihe  working  d( 
closed. 

The  bath  is  now  skimmed,  sawdust  being  tlirowii  in  to  stiffen  1 
slag,  and  a  sample  tnkon.  During  the  first  flapping  considerable  e 
per  chills  at  the  sides  of  the  bath,  which  melt«  and  runs  down  into  t 
batli  when  the  door  isvlosed.  Should  there  be  snlfiuient  of  this  copp 
to  prevent  the  last  sample  from  showing  the  criick  set  the  batli  t 
be  tiapjied  again,  but  this  is  rarely  necessary. 

Up  to  this  point  the  bath  has  been  subjected  to  violent  oxidation 
remore  the  impurities,  the  most  important  of  which  is  snlphnr. 
total  removal  of  the  sulphur  can  not  be  accomplished  without  i 
dncirig  an  excess  of  oxygen  into  the  metal,  which  now  has  to  be 
moved  by  suhjeeting  the  bath  to  a  reducing  actiou.  Pine  charcoal! 
thrown  over  the  metal  and  an  oak  pole  is  intrMtuced  into  the  I 
through  the  working  door ;  this  causes  a  violent  boiling  of  the  bal 
and  the  excess  of  oxygen  introduced  during  the  flapping  ia  reinon 
Samples  are  taken  at  short  intervals,  the  centre  of  the  sample  grai 
ally  rises,  and  the  surface  becomes  covered  with  fine  wrinkles, 
soon  jwi  it  shows  a  level  set,  a  dark  color,  fine  railiating  wrinkles,  o 
cenlric  riiigs  around  the  edge,  and  a  thick  rim  without  holes,  the  b 
is  ready  fur  liidling. 

The  pole  is  now  removed,  the  bath  skimmed,  and  some  tntii  el 
c^al  thrown  in  to  jirevent  oxidation  of  the  copper.  Thi'  tnetnl  Istlip] 
out  in  ladles  and  poured  into  copper  iiioIiIm.  Ak  soitn  us  the  surf 
of  the  ingot  is  of  the  same  color  nil  over  the  mould  ia  turned  over  i 
the  ingot  falls  into  water.  When  cold  they  are  removed  ftDd 
into  barrels.  The  black  copper  yields  aiwnt  So  per  eent.  •  ' 
Ingots  weigh  from  13^  to  U  pounds. 
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f  1)  OxiAittiA,  ninlacltite  ii 
<»)  Oxiililml.   iiialitc^ljilM   oouti 

^S)  8ulpbide,  oluileopfrildlii  e 
<  ^)  8n)pUiile.     (5.^310.) 


<  X)  Icon  ore,  Hmonilc.     (55307.) 
C  ■sX)  Limeslone.    (55.105.) 


C  ■  ]  BitnminouH  coal.     (.i:i30:l.) 
' )  Cbkrconl,  aim)  iise'l  a*  ii  redii 


C  1)  Matte,  Truiii  «fn«iUing  tbe  ures  in  the  cupola.    <'i!>3!)l.) 
CSJ)  Cnpola aUg,  black;  produced  iu  Rinelttng  luntte.    (5ri301.) 
CS)  CiipoUaUji.  Il){ht  grnea  ;  produced  iii  HmaUiug  iii^tte.     (55301) 
(  i)  CapoUnUg,  oryatsllUedi  prodiioed  in  amnlting  itiittle.     (55300.) 
(5)  Fint  akimmiDj;  from  the  rn»«'..er.     (552S1. ) 
<  tt]  Seonnd  skinnning  frnm  tlie  roastor.     (5529-2. ) 
(7)  Third  abimniiog  from  the  rnai*ter.     (552'J:i. ) 
(S)  Fnnrth  ekiminiiig  from  the  ronster.     (55'J^4.] 
iO)  Fifth  Hkiiiimhig  tr^nu  tlie  muster.     (55'2!». ) 
(If))  Sixth  akiiiimliigfriiiii  the  roaster.    (&5-^ii.) 
(tl)  Beventli  Hkiiiiining  from  llie  rnaster.     (^'Jr*?.) 

<  11)  Eiglitli  Bkinimirig  from  the  ronster.     (552H8. ) 

<  Vt)  Ninth  skiiiiiuiiig  from  tlic  rD]it)ter.     (ij53r<l). ) 
<I4)  Tenth  akiinuiing  from  the  rusHter.    (^tSfUHl) 
(U)  Pig  capper,  IVum  the  roaster.     (50Q<M.) 
<1G)  Furnace  hotlorn  charged  with  juetalllo  ooppor  rmiu  tlic  rniiHter.     CA'iHO.) 
O")  Pi™t  sbimmiug  from  tberetiaery  furuaoe.     (.'i5B92.) 

(U)  Serondakioimlogfrou  the  refinery  furnace,  (.''i59y:i,) 
tl'J)  Third  Hkimming  from  the  r  (inerj  fainoce.  (.'•:VJ9J.) 
{30)  Fuutth  akimming  from  the  retlnery  fiirnuce.     (.'h>'^3. ) 

0*1)  F'lCQuee   iKiltom,  charged  with  inetnilic    i^opper  frum  tlii-  refiuerv   fiitmii 
CBBB6.J 

Pii...I  Frodurli, 


(1)  Ingot  copper,  mnal!  hi 
<j)  logol   ciitipiir,  «iu»ll 


iiiple.    (.''>521H.  I 
sample,   nliowiii^ 


Ol  togal  euppur,  full  site,  i 


wd   for  iiinkiiii!  tlio 


iiig   uf   red   Buhoxidu 


cul  linings  »f  tilt'   fiirni 


rttV.   BCHDYLKII.L   roPPBB  WORKS. 

■«0r)t8  are  Iwiatwl  nt  riia.'iiixville,  Cliester  (Jonnty,  Pounsyl- 

'«  ilie  revi^rberatory  ftiriiacB  process  entirely.    They 

'■viODEtlocalitien,  tliecblcf  soiirw  ot  isvi^ivWe 
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i'roiii  viin'oiis  iiiiues  in  tlie  sn-at  lied  ol  rniigiicliU-  in  UvrkN,  C'IkmUt,  J 
ami  liCbHiioii  Ouiitititia.  I'viinB.vlv;iiiiii. 

All  of  til  is  bed  of  uiiigiii^titucnrrieecuii&iderableL-oiiptir,  and  atlimM  I 
portions  carry  sufficient  to  be  worked  fni'  that  metal.  TIib  oi-c8  contiisC  | 
of  luagueLite  and  anlpbides  of  eopper,  togetliei'  witli  (leeomtioi^ilioa  | 
products  of  tli«  latter,  includiu^  »iHcate8  and  carbonates. 

The  ores  are  represented  by  eight  specimens. 


i  Mitii^,  Bi'Tls  Coiintyfl 


magnetite.  JnLe«Miue,B«rltl 


(1)  Sibcati'  anit  farliuuate  of  (oppur,  i 
Pennsylvania.    (51113.} 

{2)  Clialuopyiite,  silicate  and  carlionato  of  copper,  a 
CouQtf,  Pennaylvania.     (5154.) 

(:i)  Cbalcopjritoaniliualaobite.    Junes  Mine,  Berks ConDt.j,PeiiTiH;lvaMi».     (^ITthM 

(4)  Chaloopjrite,  iu  roiiicli  cryataU,  anil  uiagiie(it«.  Jou^a  HiiiH,  Herks  CoantjrJ 
Peuuaylvaniu,     (5164.) 

(6)  Chaloopyrits,  oarliauate  ni  cnp|ier,  nnil  uianncliii'.  Jonra  Miur,  Berks Cannijr 
Peunfylvonitt.    (5165,) 

(G)  Cbalcopyrite.     tVench  Creek  Mine,  Cbnater  Connl.v,  Penniytvania.    (^^107.) 

(7)  Cbalcopyrite,  pyrite,  crystalli/cil,  anil  nia|{n<itile,  wilh  nsllgbt  coatol  tmiltuo 
ate  of  copper.     Frencb  Creek  Mine,  ClieHttr  Cuiinty.  Penuaylvaiila.     (fiKil.) 

(«)  Carbonate  of  copper,  impure.  Cornwall  Iruu  Uioe.  Lebiinoii  t'oiinty,  Porniayri 
vauia.    (ll«79.) 

Tiie  process  at  these  works  is  divided  into  live  distinct  operationfi. 

First  operation. — Tlie  orea  are  subjected  to  a  roasting  fusiuo,  whercbj] 
llio  eopiier  and  a  considerable  amount  of  the  iron,  iu  tlie  form  of  8ul^ 
pliides,  ai~e  conoeutrattid  into  matte.     (3129H.) 

The  cartliy  imparities  of  the  ores  form  a  slag  sufficiently  Jree  fhim] 
copper  lo  be  thrown  awiiy.     (31209.) 

Second  operation. — The  tirst  matte  is  subjected  to  a  roasting  fbsionJ 
whereby  a  second  matte,  called  "  blue  metal,"  containing  more  oopi>cr>J 
and  less  iron  und  sulphur,  is  obtained.     (31301.) 

The  slag  obtained  iu  this  operation  contains  »  cousiderable  itcrcetib 
age  of  copper,  and  is  used  as  a  flax  iu  the  tirst  operation.     (31301!.] 

Third  operation. — The  blue  metal  is  subjected  to  a  roastiug  AikIuUi 
whereby  a  thir^l  matte,  called  "  white  metal,"  contaiuiug  more  ROpiiecj 
and  less  iron  and  sulphur,  than  bine  uietal,  is  obtained.     (3130G.) 

The  slag  contains  a  large  percentage  of  copiier,  and  is  used  as  a  fliixl 
in  the  second  operation.    {31303.) 

This  operation  is  further  illustrated  by  two  samples  of  white  iu«iaI|J 
extra,  showing  tilameut*  of  metallic  copper,  commonly  caJIeil  "  y\ggi 
Wool."    {3I30(>  and  31307.) 

Fourth  operation. — The  white  metal  is  snbjected  t-o  n  roastiug  fu&ioniil 
whereby  blister  copper  is  obtained.  BlistercopiiercoutainsouIyBKtnaU^ 
amount  of  impurities.     (31.300.) 

The  sliig  contains  a  very  large  iierceulage  of  copper,  and  is  used  mm 
flux  in  the  third  operation.     (31310.) 

JFi/th  operation. — The  blisl^er  copper  is  lirst  rneltt'd  iind  sulijeeted  id 
the  oxidizing  fiction  of  the  air,  in  order  to  remove  the  inipuritit-t 

This  operation   introduces  a    hirge  excess  of  nxygOD  iot^ 
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tb«  metal  which  mast  be  reiiiove«l.  A  stick  of  ;;rtHMi  wooil  iii  phiii^iMl 
into  the  bath  of  oop[>er,  charcoal  is  throirii  ou  its  surfaco,  aii<l  tho  air 
ezcluiled  froia  the  fiiriiace  as  uueh  as  possible.  The  final  pmdiiri  of 
this  treatment  is  ingot  copper,  which  is  ready  for  use.    (-^311.) 

The  slag  obtained  in  this  operation  is  essentially  oxide  of  copper,  and 
is  utilized  in  the  fourth  operation.    (31312.) 

In  the  course  of  this  process  copper  frequently  works  its  way  through 
the  bottom  of  the  furuiice,  and  three  characteristic  samples  of  tliis  aie 
shown.     (31313,  31314,  and  31315.) 

THE   ORFOBD  COPPER   AND  SULPHUR  COMPANY. 

These  works  are  located  at  Bergenport,  New  Jersey,  and  treat  mainly 
the  sulphide  ores  of  the  Crown  .Mine,  Capelton,  Province  Quebec, 
Canada. 

The  sulphur  of  the  ores  is  first  utilized  for  the  manufiicture  of  sul- 
pharic  acid  and  afterwards  the  copper  is  extracted  by  a  combined 
treatment  iu  the  blast  and  reverberatory  furnaces. 

(1)  Sulphide  ore,  chalcopyrire,  pyrite,  aud  quart/,,  cuiitainiii^  about  40  per  cent, 
snlphiir  and  4  per  cent,  copper.     (40220. ) 

(2)  Roasted  or  barnc  ore,  the  residue  remaining  after  the  Hulpbur  has  been  burnt 
off  for  the  manafacture  of  snlphurio  acid.    (49347. ) 

(3)  First  matte,  obtained  in  smelting  the  roasted  ore,  contains  about  30  per  cent. 
copper.    (49314.) 

(4)  Slag,  produced  in  smelting  for  first  matte.     (49319.) 

(5)  Ground  and  roaste.l  matte,  containing  about  3Gper  cent,  copper.     (49350.) 
(G)  White  metal,  obtained  by  smelting  roasted  matte.    (49351.) 

(7)  Blister  copper,  obtained  by  smelting  white  metal.    (49352.) 
(S)  Ingot  copper,  obtained  by  refining  blister  copper.    (49353.) 

THE   BUTTK   COPPER  DISTRICT. 

Within  a  very  small  area  near  the  city  of  Butte,  Silver  How  County, 
Montana,  occurs  a  group  of  very  remarkable  copper  mines.  The  coj»per 
occursin  veins,  frequently  of  great  width,  in  coarse-grained  granite.  The 
surface  of  these  veins  consisted  of  quarlzose  material,  with  oxides  of  iron, 
copper  minerals  being  rare.  They,  however,  carried  considerable  silver, 
aud  mostof  the  large  copper  mines  were  originally  opened  as  silver  mines. 
After  reaching  the  water  level,  which  varies  from  50  to  150  feet  from 
the  surface,  the  character  of  the  vein  changes  entirely,  and  consists  of 
quartz  carrying  various  sulphides  of  copper  and  Iron,  ah)ne  and  mixed. 
These  sulphides  vary  from  a  nearly  pure  chalcocite,  through  bornito,  to 
chalcopyrite,  although  but  small  amounts  of  the  latti*r  have  been  wined, 
and  are  frequently  associated  with  pure  sulphide  of  iron,  pyrite. 

In  some  of  the  mines  the  principal  (M^piN^r  minenil  is  chalcocite,  while 
in  others  it  is  bornite,  and  this  distinction  is  quite  marked.  All  the 
ores  carry  more  or  less  silver,  and,  es|MM;iaIIy  in  the  chalcocite  mines, 
free  silver  is  foaud  >»  '^^^etii  on  the  Kulpiiidi*  of  copper.    The 

width  of  the  vei  >ajil  to  II  nd  IM  fe«*t  or  more 
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of  solid  ore,  most  of  it,  however,  being  rccoikI  diwa  or  conoeiitratiug 
oi'e.  Witiiiii  tbe  rein  are  freijiieiitly  f'oiiinl  cLiiti's  of  rich  ore,  irwgn 
iarly  distribiiled.  Large  bodies  of  nearly  pure  cbaleooite  were  firaad 
iu  some  of  tbe  mines,  espeeially  tiie  Anaconda. 

Theorcsoftliw  region  may  be  divided  into  t!ireecla«sefl.  Fir8l,nbip 
ping  ore,  consisting  of  high  grade  clinlcoeite  ore,  earryiug  50  [»ri*nt 
of  copper,  which  is  shipped  away  for  smelting.  Second,  sra«ltiiig  in* 
Ciirr.yiug  about  30  ]>er  <»nt.  of  copper,  which  is  smelti>d  on  the  iipoL 
Third,  ooncentrating  ore,  carrying  from  10  to  20  [mt  ecnt.  of  wiiips, 
which  is  lirst  roughly  concentrated  and  then  smelted.  Oniti([  In  tlie 
cost  of  labor  and  the  lack  of  local  consumption,  the  smeltin)!:  is  coi' 
lined  to  a  single  operation  for  the  prodnction  of  a  high  grade  mntte. 


These  works  treat  the  ore  from  several  of  the  mines,  bnt  especialij 
the  Uolusa,  which  carries  most  of  its  copper  in  the  form  of  cliiiloociu. 
Besides  chalcocite  the  ore  contains  considerable  pyrite  and  n  lilt  la 
bornite.  Solid  himps  of  the  rich  sulphide  generally  contain  iintii'f 
silver  in  very  thin  plates.  Tbe  rich  ores  are  shipped  away  dirvetly, 
the  second  quality  are  treated  for  the  production  of  matte  iu  i  rent- 
beratory  furnace,  while  still  poorer  ores  are  concentrated  byjlgginft 
and  rlien  treated  for  matte. 

lire. 

(1)  Cbalcocito,  contuiniiixiL  littlu  pyrite  and  Hhowiag  Biuall  llakpi  ot  Rwailnr. 
Sbiiipiii);  ore.    (556311.) 

(i)  Cliakocite,  homite,  pyrite,  aud  nuitrtK.    Cuiioentrating  on'.    <.i5(i3!>.| 

(:l)  Crnabodore.    (0562:5.) 

(4)  Coarse  coucantratea,  containing  a  ^reat  deal  of  tlinlcncilo  and  Wift  ""I 
rioii  in  copper,     (55626.) 

(r>]  Medium  coiicentratea,  contaSniug  some  pjrlU  nnd  qaatti. 

(6)  Fine  couut![itrat«B,  poutainiug  ooiisidtTable  pjrile  luiii  quartz. 

(T)  Tailings,  couaisliug  largel)'  of  qunrt^.     (Ki6-i:l. ) 

Flux. 


i-i)  Iron  ore.     (55<i:i4. ) 

(,-i)  Itltutuiouusiioal.  rroiii  I'luiiiuiiit  Vultuy.  UlAh 

i.viejT.) 

Final  ,,roduct». 

(I)  Matte,  cnnlainini:  fiTi  por  cent,  uf  copper  aii^l 

(.'AC  10.) 

(i)  Slag.  pn>ant'i»<l  in  sniBltiug  matte.    (55618.) 

..■.t..COoii 

Aeertinrlri. 

(1)  QnartK,  n<int  for  mnkinK  furnaui  liottoma.    (Tiiiii.'i.'h) 
ti)  tlliilnr  i^np^Mir,  Croro  old  lilnat-fiimaoc  ■meltliitt.     {(iGlC 
(111  Sl.'i.;,  fiiiiii  old  UljtHt  ftirnnrn  xuieltiiij;.     (KiObt  • 
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PAKKOTT  8MRLTER. 

These  works  treat  the  ore  from  the  Parrott  Mine,  whidi  carries  its 
eopper  mostly  in  the  form  of  l>ornite.  The  ores  are  divided  into  first 
qaality,  which  are  smelted  directly  in  rcvcrberatory  furnaces,  and  sec- 
ond qnality  or  concentrating  ore. 

Ore. 

(1)  Bornite  and  pyrite,  in  quartz.    FirHt  qnality.     (r>r>r>HG.) 

(2)  Bomite  aod  pyrite,  in  quartz.     Concentratiiij;  ore.     (r>558r).) 

(3)  Bornite  and  pyritf,  with  a  little  quartz;  a  mixture  of  Reveral  hIzos  of  ooncon- 
trates.    (&558;i.) 

(4)  Tailings,  consiRtinf;  of  quartz  with  a  small  amount  of  milpbidos.     (55584.) 

In  termvdiate  products. 

(I)  Lamp  ore,  roasted  in  stalls.    (55581.) 

(^)  Concentrates,  roasted  in  a  rever1u*ratoy  furnace.     (.^>5582.) 

(3)  Concentrates,  roasted  and  ])rosH4;d  into  a  brick.    (555U0.) 

Final  produclt. 

(1)  Matte,  from  reverberatory  furnace.    (55579.) 
(*2)  Slag,  produced  with  matte.     (55580.) 

JcceHSorieM. 
(I)  Qaartz,  used  for  making  bottoniM  of  furnaceH.     (55589.) 

HELL  SMRLTFJt. 

These  works  treat  the  oroa  of  the  Bell  Mine  in  shaft  furnaces.  The 
ores  are  divided  into  first-class  and  concentrating  ores.  The  tirst-class 
ores  are  roasted  in  heaps,  and  the  concentrate<l  ores  are  roasted  in 
reverberatory  furnaces. 

Orci. 

(1)  Bornite,  pyrite,  and  quartz.     First-class  ore.     (55<>ll.) 

(2)  Bornite  and  pyrite;  a  niixtnn*  of  Nevcral  >;ra<les  of  roni-ent ratios.     (55(51.3.) 

Inirrmtdiatr  products. 

(1)  Lnmp  ore,  roasted  in  heapn.     (.Vi4;iO.) 

(2)  Concentrates,  roast«*d  in  ri*v«frlM«rafory  furnaces.     ( .').VjI*J.  ) 

Ffur. 

(1)  Limestone.     (55^15.) 
«      (2)  Iron  ore.     (.554)1 1. } 

Final  prod  H  fin. 

(1)  Matte,  from  smelting:  the  roasti'd  ores.     (.VWioi.) 

(5)  Bfatte,  showing;  Hlain«*nt?4  of  uM'taliio  cop[H>r.     (.5.Vi<Ni.) 

(3)  Slag,  average  sample.     (.V)4V>7.) 

(4)  Slag, crystallizefl  in  thin  bhiili'^.    c.Vit'iti-'.) 

(5)  Slag,  in  thick  heavy  cryntalH.     ('udyiiO. ) 
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ARIZONA   <:UPPEB    IllSTKICT. 

The  copper  Diiims  of  AriKonit  are  ix^uarkiible  ii«  huving  |iro<laoei1 
large  quaiititieti  of  oxidized  oret).  These  ores  occur  lor  llie  most)wn 
iu  large  deposits  at  and  near  the  Hurfaoe  and  are  extracted  by  tbe 
siinpliest  quarrying  operatioDS.  They  cotitaiu  10  to  IS  per  cenL  ofooit- 
per,  and,  owing  to  their  oxidized  condition,  a  single  fiinion  in  a  wat^r 
jacketed  cupola  iiirnaco  produces  pig  Copper  cnrryinjt  frouiflitolW 
per  cent,  of  the  metal.  In  many  insUtuces  no  llitx  i»  i«guired,  hium  a 
mixture  of  the  oit>  can  be  wade  that  will  lie  self-UuxiDR.  In  mmt 
cases,  however,  limestone  is  nsed.  It  will  thus  heseentbiit  both  the 
mining  and  smelting  are  exceedingly  Riinple  and  inexpensive.  Fuel, 
however,  is  very  dear,  having  cost  over  $50  per  ton  at  some  of  Itie 
works, 

TWs  rejjion  is  illustrated  by  a  collection  from  the  Copper  Qneen 
mine,  Bisbee,  (Jochise  County,  taken  by  Mr,  B.  Williams,  which  b1io«« 
a  great  variety  of  the  ores.  The  collection  begins  with  »  sainpli'  of 
free  copper,  which  has  evidently  beeu  produced  as  a  secondary  pruilnct 
from  the  other  cojiper  minerals,  U  then  follows  on  through  varium 
stages  of  oxidation  to  malachite. 

fliPI'KLI  iJl'RKN  MISR  ANii  8MRLTKH. 


'  (I)  Frue  copper,  orysiallixodon  siliceoiiH  limoiiit(>.     (''ifiOlS.} 

Oxiiti:td  uTt. 

(I)  fupriti',  ctyBtalliKBcl  on  limouUe.    The orystala  are  wBll-clevelopod  otlalmurm"    I 
with  vubic  faces,  luuatif  iu  nopariile  iudiviilnuls.    (GOU.M).)  I 

[■i)  Cuprite,  in  cryHtalliue  coating  Hod  la:ferH,  uu  limmiite.     {5eOi7.i  I 

(H)  Aeurite,  crystaUixocl.    (.W0n2.)  I 

(4)  AKiiriCe,  ctfataliued,  niainobite,  limnnlt^;  the  amrite  iiotiirHiii  tbHiuteriiiroTi     j 

onritj'  HLirrouudtyd  Iij'  tLu  mnluvhiteund  liiiKiiiitn.     (StSOTil.) 
(^)  Azuriln,  aialaobito,  liotouito,'  tbe  oKuritt  occurs  in  no|>ur>ttti  tryniatlinc  u^giv' 

guteH  uii  librous  globular  mulnabile.   (SGOoG.) 
(6)  Mnlncliito,  Bznrite,  oxide  of  inatignaoMt.     Aiuiitiir«Dl  malachite  aii<l  ainrile, 

uoated  on  tliu  exposed  Hurfaee  nitli  oxide  of  iiiauijuni^w.     {.AiO^'.) 

(T)  Mulauliite,  a  librouH  j;lubiilar  uoatini;  on  tlie  interior  of  a  cavity.     (:«OG0.) 
(HI  Malachite,  a  tlbrons  globnlur   nialncbile  in  a  celUilsr  mma   and  nbowiiiK  ibe 

interior  of  iniv  large  caviiy.     (ot>05l>.) 

{•))  Mulacbilc,  with  a  little  a/.iirite,  cvllnbr,  tnaHxivt-;  Nliowini;  a  mniill  elongittd 

cavity  with  stalactites.     (r>ca'i!J.) 
(10)  Average  saiuplu,  fruni  open  aurfuue  cnt.     (.''■fSOGU.) 

(II)  Average  aample,  from  lower  working;.     (56070,) 

(12)  AviTa)!c  sample,  ri-preseLitia);  a  i)-days  nin  of  tbi?  fiirDaci'S;  tbe  charge  being! 
open  col  ore  30  ponuds,  bnver  workings  ore  ^-luponnds.liuiestoiie'Jri  pounds.    (.'iCOW.)' 

Slag. 
(t)  From  tbu  blaHt  fnriince.     (T^A)71.) 

A  sample  of  the  pig  copper  may  lie  seen  in  the  collection  front  the 
Ansouia  works. 


M 
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:  copper  of  the  region  ia  geueralty  free  from  injurioiiH  iuipari- 
BJally  araenic,  anil  has  a  bigli  reputation  at  tlie  refiueries.  It 
»pe«l  anray  to  be  refined,  much  of  it  lieiiig  trealetl  at  works  in 

ItiEn^  procesB  ih  wdl  illiistraleil  by  a  (!olIecttun  from  the  Ati- 
tHa  anil  CopiM-r  Works,  Ansoiiia,  New  Haven  County,  Oon- 
taken  by  Mr.  Wni.  I'owe. 

1  BroM  and  Cuppi'r  Workt. — Tlie  jirocess  of  refining  is  esxen- 
8«meH8  lliHl  ileticrilii'il  in  n-fining  Ihe  jiigcoiiperut  Ste.  Gene- 

ftlifter,  from  Ariitoiiii.     <.'>t3'14, 1 

rsosle,  prmtncc'd  ill  Iiontin);  anil  Tolling  capper  nnil  iiHeil  in  the  refiniiig 

Miat  in  the  otldntioii  of  th«  iiopuritieH  i>f  the  copper.    (5434^.) 

or,  Mken  from  tlio  bub  after  tbe  lirsl  itkitnmiug  of  the  etag,  when  the 

miei  thofunghly  ineUcd.     (54:i47. ) 

(trann  from  thu  fiirnnm  wbeii  the  pha^g(^  is  first  tnelleit.     (54351.) 

irr,  taken  from  tlie  liatli  ufter  workjD)i;,  iliiriug  which  the  iulpliur  nnil  othi>r 

lureboiii  reoiovwl  by  raiiiil  nsiiUiioii;  tinieof  workiDg!)bijiii«.     (5mrt.) 

tlrawa  Iroin  tbc  fnrniice  iliniug  tbe  working  perioiL    (54:t53.) 

ar,  Isken  from  lli»  bath  nftvr  rslibliui;  lu  Hue  copper.     Rabbliug  reuioveH 

moant  of  iiuparitiea  Ivft  in  the  copper  after  working,  and  requires  f mm 

k    '.54349.1 

dnnu  from  the  furnace  at  the  cIoho  of  tbc  oxidiEinK  period.     (r>4353.) 
rr,  tnktTi  froin  tbn  bnib  after  poline  to  t^ough  copper ;  time  of  poling 
in.    (5135<),; 

,  dr«wn  from  ibn  fnmacejnat  after  beginning  lo  pole.     (54:Ki4. ) 
m>UH  Mtiil,  nMd  to  mpnir  the  bottom  of  the  rclliiing  furnace.     (5434'i.) 

ibntluufruorl  ira|ilur),  iisoil  to  rudne  the  copper  bath.     (5.'>40n. } 
',  luuTil   for  liuing  ludles.    Woodbridge,  Uiddlesex  County,  New  Jerwy, 

imitiona  ooal.  iioed  io  ga«  prodaoers.    (.'>ri402.) 

soppnr,  nbtniuBd  by  ninoltiug  refiaery  slatjtt  and  ntliei  n^fiisn  in  n  nipcila 

M-Vif..l 

,  clean    Bl"t;,  nblailied  in   amettiug  runnery  alugx,  etc.,   in  the  <'ii|i<ilii. 

as .    (M:I!M.  I 

Incite  c.oa),  used  lor  furi  in  the  capola.     {r>54<H).) 

Ptlla.  i>t«d  for  ItiiK  ill  the  cupola.     (5ri40I.) 
tottom,  taken    from    the  cupola  and  containing  metallic  mpper. 
Vet 
Bontai 


'kt  Peookss  of  (joppkr  Extraction. 


t  Bontaiu  copper  in  a  form  ttiat  can  not  be  remlily  eunccii- 
ineclianieal  iiieums  and  iire  yet  too  luw  in  copper  to  be  treateil 
>y  any  of  tlie  fusion  pro(«8tieii,  To  ntilize  sucU  ores  several  wet 
I  have  Ijcen  <icvise«i, 

THR   HUNT   ANIJ   DOI'tJI.ASS  COITEB   I'R'irESS, 

! '  "f  tri-;i(inK  Uk"  oxidea  of  copper  with  a  Holution 
II  atiil  salt.  By  tliis  ii|K«ration  the  copper  in  con- 
If  Ity  llie  pmlo'ehloriiln  of  iron,  and  is  iliusotved 

ji^hloriilf  of  iron  liciiin  oxiili'wA  U>  \\vc  ww\v\\- 
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cbloritle.  The  solatiun  coiitaiutijg  copper  is  tben  l«lt  for  i(umi5  lime  in 
vontact  witli  scrap  wrouglit  iron,  whjcli  reduces  the  copper  to  tiif  me- 
tallic state,  while  the  sesqui-chkmile  of  iron  is  redaced  to  theiirolo- 
chloride  aud  ia  ready  to  be  used  over  agaio. 

In  the  cases  of  oxides  aud  carbonates  of  copier,  and  some  "ilicaln, 
like  chryoscolla,  the  process  eau  be  applied  directly,  bnt  soiiiei'f  tlm 
silicates  bave  to  nndergo  a  previons  treatment  before  the  proceM  m 
be  applied.  Sulphide  ores  of  copper  are  crushed  and  roasted  In  con. 
vert  the  copper  into  oxide  aud  sulphate  befoi-e  treatment.  This  pmcw 
is  applicable  to  all  ores  of  copper,  except  such  as  coiitaiu  large  itoiouuli 
of  the  carbonates  of  lime,  uiagiiesia,  or  ziuc,  aud  is  especially  anilia- 
ble  to  silver-bearing  copper  ores. 

The  process  was  formerly  carried  on  by  Ihe  Chemical  Copper  Corn- 
pany,  Pho^uixville,  Chester  County,  Pennsylvania,  and  is  illmrtnldt 
by  the  following  specimens : 

Ore. 

(1)  Cbaloopyrila,  nith  eaan;  BilicaU'S  Hud  ctvrbrinalos  of  ooiiper,  auit  iii«(piclil'- 
Bnlpliidn  ore.  Tliia  ore  cornea  from  the  copper-bearing  portion  ut  » larjce  ilepcill  d 
luugnetite  which  is  mined  Tor  iron  smeltiug.  It  coat&iriBS  to  4  per  cent,  nftofjo, 
iiiid  30  to  50  per  cent,  of  irou.     Jonea  Htiie.  Berks  County,  reriunylvaiiiii.   (nllTJ 

{■J)  Clay,  containing;  coptxr,  alio  tracw  of  Kiuc  and  nickel;  nitiontoorr.  Tli><i>'*' 
teriul  forms  grvut  liedn  under  lying  the  luagnutitc  nr^s,  uud  «)ntaJDa  about^jxiMlL 
of  copper.    Jonea  Aliue,  Beiks  Connly,  Peunaylvaiiia.    (Uff73.) 

[iitermftliale  prodaoU. 

(1)  Sulphide  ore,  cruabeit  to  paaa  »  scrceo  of  fifteen  holes  to  tlio  linrai  wfi,  tid] 
for  rfiaalJD^.     Contaiua  about  3  per  cent,  of  copper. 

[S)  Roasted  «nlphideoio,  after  paacin;;  tbroiigb  a  tbree-lit'srl b  revctlMirsinfJ  f* 
naoe.  It  coutaiiiH  1.45  percent,  of  copper  in  [b«  fonn  uf  oxido;  l.'iH  pur  ei-Dt.inll< 
form  of  aulpliute,  and  0.30  per  cent,  iii  tie  form  of  nuuxidixed  Bulpbidis    l&U"') 

(3)  Beaidue,  left  afler  treating  tlio  roiiateit  ore  witb  solatiou  of  proto-cblDcida  •<> 
irou  and  salt  and  waahiug.  It  » t lit -eon tain ti  about  0.40  per  cotit.of  copper.nMlIt*' 
sulphide.     (51K1.) 

(4 )  Concentrates,  obtained  by  waabin);  tbo  reaidnfia.  Conlaiu  »lioul  «7  prriMi.'" 
Iron,  and  are  used  for  fettling  puddle  fnniacea.     (5iri(>.  > 

(5)  Silicato  ore,  overage  sample  aa  piepured  for  prel'ininsry  nvaliiifnl.  I'nii'"'' 
4  pMOenl.  of  cop|>er.     (5149.) 

{G)  Silicate  ore,  after  preliuitnarylreatniunt.    Tberawoteiadriiwl.and  ilinifli'^ 
of  t5,(NH)  pounds  iiro  boated  to  rednMs  in  a  oloae  niuHle  with  a  amall  artim n'  '^  1' " 
veri zed  coal.     By  tbia  operation  the  oiiilo  of  copper  of  Tbe  siliralo  id  r<'<li '   ' 
nielallic  stale.    Tbechnrge  ia  nitbdravn  from  the  ni n Hie  uud cooled  wi I )i  h  '  " 
air,  by  whiob  the  cupper  is  again  oxidited  and  (bus  prcpnnd  forcolnti"ii        '  ' 

(7)  Residaea,  after  trcatini;  tbo  prepared  ailiont*  ore  with  a  hot  Bolntiou"'  I" 
ohlorido  of  iron  and  salt;  rtill  rrtniiis  li.CO  per  cent. of  copiwt.    {&MU.f 

t'iual  produfti 

(1)  Cement  copper,  crystallixcd  niQlallin  i>oppi 
f  AWhtg  over  wcungbt  scrap  i>^>u.    AvcroKn  luniiik. 


COLLECTIONS  IN  ECONOMIC  GEOLOGY  AND  METALLURGY.   Ill 

(3)  Cement  copper,  coupiessed  iu  au  onliuary  brick  machine  preparatory  to  melt- 
ing into  ingots.    (29945.) 

(4)  Cement  copper,  comprefuieil  by  hydraulic  pressure  preparatory  to  molting  iuto 
ingoU.     (t29946.) 

(5)  Ingot,  obtained  from  the  pressed  comeut  cupi»er  by  a  single  fusiuu  in  a  reverber- 
atoryfnmace.    (29947.) 

AppLicAnoN  OF  Copper. 

A  siugle  illastratiou  of  tlie  application  of  copper  iu  the  rolliug  of  rods 
aud  plates  and  the  coating  of  the  latter  with  other  luetaU,  as  practiced 
at  the  works  of  the  Ansouia  Brass  aud  Copper  Company,  Ansonia, 
New  Haven  County,  Connecticut,  is  illustrated  by  a  collection  taken  by 
Mr.  L.  Powe  and  Mr.  Henry  Cooper,  1884. 

Rod  rolling. 

(1)  Rolle<l  bot,  shows  scales  of  oxide  formed  duriiiiir  the  heatiug  and  rolling. 
(51183.) 

(2)  Rolle<l  hot,  has  been  pickled  in  dilute  sulphuric  acid  to  remove  the  seaiu  of  oxide 
of  copper  formed  during  the  heating;  aud  rolling.    (oUdl. ) 

(3)  Rolled  hot,  pickled  and  then  tinishcd  by  cold  rolling.     (54:^02. ) 

(4)  Rolled  hot,  pickled,  reroUodhot  and,  after  cooling,  drenched  with  dilute  aui- 
nionia,  heated  to  a  dull  red  and  quenched  iu  cold  water  to  remove  the  scale.      (51 185. ) 

Plate  rolling. 

(1)  Rolled  hot,  sho\¥s  scale  of  oxide  formetlduring  the  heating  and  rolling.   (.M359.) 

(2)  Rolled  hot,  has  been  pickled  iu  dilute  sulphuric  acid  to  remove  the  scale  of  oxide 
of  copper  formed  during  the  heating  and  rolling.     (5<i:)57.) 

(:{)  Rolled  hot  aud  pickled  aud  then  finished  by  c(»ld  rolling.     (51358.) 

(4)  Rolled  hot,  pickled,  rcroUed  hot  and,  after  cooling,  <lrencluHl  with  dilute  am- 
monia, heated  to  a  dull  red  and  quenched  in  cold  water  to  remove  the  scale.      (543(30. ) 

(5)  Scale,  from  the  quenching  of  plate.     (54:k31.) 

Shut  copper. 

(1)  Hard-rolled.  Hani  rolliug  is  passing  thf^  plate  a  few  times  through  the  rolls 
to  harden  and  temper  it.     (543f)7. ) 

(2)  Hard-rolled,  showing  spring  temper.     (543G'J.) 

(3)  Cold-rolled,  soft  or  anneabnl.     (54370.) 

(4)  Hard- rolled,  tinned.     (54:{(>4.) 

(5)  Cold-rolled,  tinned.     (543r)().) 
((>)  Patent  planished.     (54:3(>H.) 

(7)  Tinne<l  and  patent  planisliiMl.     (.'>43ti5.) 

(8)  Patent  nickel  plated.    (54:{G;{.) 

(U)  Patent  nickel  plated  and  tinned.     (54:r/l.) 
(10)  Sliver  plated,   to  be  used  in  gold  amalgamating  millH;  contains  1  ounce  of 
silver  per  s<iuare  foot.     (54372. ) 
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Iron  Minkkalb. 

MAIJNETITE.      (MAGNETIC   IRON   UR8,   LoAlKtTONB.) 


A 


1  i-— _i.j 


Compoaitioit:  PfiOj  +  FeO.      Protoseeqaioxide  of  irou,  i;unl)uijii.^Kit^ 
iniD  72.1  per  cent,  anil  oEygen  37.6  per  cent. 

It  crystallizes  in  the  isoiuctric  system,  e6|ieciallf  in  octalieOroiiH  a^BruiI 
dodecahedrons.  It  cominontf  occars  in  the  crystalline  granular  fori-  m, 
with  grains  of  various  sizes,  or  massive.  It  varies  in  hardness  from  .-^  — 
to  C.5.  and  in  specific  gravity  frum  4.9  to  5.2.  It  has  a  fall  metaltit:  li 
tcr,  and  iron-black  color.  It  is  always  magnetic  and  sometimes  sbo 
[olaritj'. 

Magnetite  is  a  very  valnahle  source  of   iron.     Sometimes  it  occnrA- 
masses  of  great  parity  and  famishes  iron  uf  thi«  highest  quality, 
freqnently  contains  the  various  sal  phides  of  iron,  the  iihospfaatvoflii^ 
apatite,  and  titanic  acid,  and  any  one  or  several  of  these  may  be  |>i         ._ 
eut  in  sufficient  amount  to  prevent  its  being  utilized.      It  geners^*'^ 
occurs  in  the  ohler  crystalline  rocks.     To  illuslrate  the  occuireui?*-' 
magnetite  Ave  specimens  are  shown  : 

(I)  CrysMHiEed.  niunll  ocUheilraaa   on  miuwivc.      O'Neil  Mine,  Oraugv  Coo** 
NewYurk.    (17643.) 

(3)  Crjatullized,  lut^  iiiMnhiidtiiail  oiiniauivp.  <ireat  Witalem  Hitir,  Iron  Spti**4 
lion  Cotmty,  tTtali.    (4:hM8.)  ■ 

(a)  Cr.Tiitolline.  gruuiilar.  Crown  Pnint  Miue,  Cnnwn  I'oiut.  Esm-x  Cuiinty.  >J''4 
York.     (eS3W.)  I 

(4)  Mnsaivc,  loiutston^.    ArkaiiHUS.     (311>%.)  fl 
(ii)  Ma);netic  aand,  (rniu  w^vihioj;  alluvial  ilepnail.      Iirccnilii-r  dT,   1-tW,      W1«JB 

Kivor,  I'lttslieM,  Butlaii  I  Coauty,  V.irmoiit.     (65330. )  M 

HEMATITK.       (ItEU     HEMATITE,    SPERtTLAB    m<.lN,    MIUACKOUti    Ilt(>4 
IRON    GLANCE.)  1 

Composttioii :  FeiOj.  .Sesqnioxide  of  iron,  containing  inin  70  i>s 
cent,  and  oxygen  30  per  cent.  I 

Crystallizes  in  the  rhombohednil  s.vst«m,  crystals  heing  eonrrallj 
rhomboheilral  or  tabalar,  with  rhomlwhedra!  faue«.  It  oi»nrs  grnnlfl 
lar,  lamellar,  massive,  and  earthy.  ■ 

It  varies  in  hardness  from  5.5  to  Co  and  in  Hpecitic  gravity  froiti  4JM 
to  5.3;  it  is  durk  steel-gray  to  red  in  color  and  bright  mniMlMu  u 
earthy  in  laster;  is  generally  opa4|ue,biit  occasionally,  in  thUi  cryKlaliV 
transmits  a  bloodred  light.  The  powdered  mineral  is  always  brigbfl 
red  in  color.  ■ 

Hematite  octmrs  in  a  variety  of  forms  in  rocks  of  all  nges  nod  la  ■ 
very  viduable  source  of  iron.  Ah  iin  ore  it  hus  received  n  liirge  varielH 
of  uamw,  aepemliiig  for  the  moKt  part  npon  the  physical  mmliiiiHi  ifl 
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the  mineral.    To  illustrate  the  occurrence  of  hematite  live  specimens 
are  shown : 

(1)  Tabnhur  crystals,  on  massive.  Iron  Ridgef  Crawford  County,  Missouri. 
(40T29.) 

(2)  Specular.  Lake  Superior  Mine,  Ish|>emingy  Manpiette  County,  Michigan. 
(5358.) 

(3)  Micaceous  specular.     Negaunee,  Marquette  County.  Michigan.     (5335.) 

(4)  Massive.     Athens,  McMinn  County,  Tennessee.    ('2(HX»8.) 

(5)  Fossiliferous.     Feryruson  Valley,  Lewiston,  Pennsylvania.     (51S:t. ) 

LIMONITE.     (BROWN  HEMATITE,  BOG  IRON  ORE.) 

Composition:  Fe203  4-  Fe2Hfi06.  llydratetl  sesquioxide  of  iron,  con- 
taining sesquioxide  of  iron  85.6  per  cent,  (iron,  59.9  i>er  cent ),  and 
water  14.4  per  cent. 

It  does  not  crystallize,  but  is  generally  found  in  various  imitative 
shapes  with  fibrous  structure,  frequently  coating  the  interior  of  cavities. 
It  also  occurs  massive.  It  varies  in  hanlness  from  5  to  5.5,  and  in 
specific  gravity  from  .3.6  to  4.  The  luster  on  the  original  surHice  is  often 
bright  metallic,  and  dark  in  color,  while  on  a  fresh  fracture  the  luster 
is  generally  silky,  and  the  color  brown;  occasionally  it  occurs  earthy. 
The  powdered  material  is  always  yellowish  brown. 

Limonite  is  the  most  widely  distributed  ore  of  iron,  and  as  the  metal 
is  very  easily  reduced  from  it,  has  been  u|jlized  in  remote  and  inac<*.es- 
sible  regions  for  long  ages.  The  purer  varieties  yield  a  metal  of  great 
strength,  well  suited  for  making  castings,  and  especially  car  wheels. 
To  illustrate  the  occurrence  of  limonite  two  specimens  are  shown  : 

(1)  Botryoidal  and  stalactitic,  tibrous  ooating  on  the  interior  of  cavity.  Chnttield 
Mine,  Salisbury,  Litchfield  County,  Connecticut.     {\7:\0*i.) 

(2)  Massive.     Mine  No.  I,  Lownioor,  Alleghany  County,  Virginia.     ('KtOl.) 

TURGITE. 

Composition:  5  Fe203+ Fe2H606  Ilydrated  sesquioxide  of  iron,  con- 
taining  sesquioxide  of  iron  94.7  per  cent,  (iron,  66.3  per  cent.),  and 
water  5.3  per  cent. 

Does  not  crystallize,  but  resembles  limonite,  with  which  it  is  gen- 
erally associated  in  its  occurrences  and  physical  properties,  but  from 
which  it  can  most  readilly  be  distinguished  by  its  powder  being  red. 

To  illustrate  the  occurrence  of  turgite  two  specimens  are  shown  : 

(1)  Coating  the  interior  of  a  cavity  on  limonite.  Porter  Ore  Hed,  Salisbury, 
Litchfield  County,  Connecticut.     (11()94.) 

(2)  Powdere<l  sample,  showing  characteristic  red  color.  Porter  Ore  lied,  Salis- 
bury, Litchfield  County,  Connecticut.     (65.321.) 

SIDERITK.     (SPATniC   IRON.) 

Composition:  Fe(30j.    Carbonate  of  protoxide  of  iron,  containing 
protoxide  of  iron  62.1  per  cent,  (iron,  VXi)  per  cent.),  and  carlionic  acid 
37.9  per  cent,    (generally  a  part  of  the  iron  is  replaced  by  muigaMi^ 
9110— No.  42 8 
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It  crystallizes  iu  the  rliombohedral  syBteni,  Bhowing  mostly  plftLui 
of  rhombobedroUB }  cryatala  are  usually  carved.  Its  most  common  «■ 
cuiTGDRo  is  iu  crystalline  masaos,  showing  tbe  cbaract^ristic  rhomtiolie' 
dral  t:le!tvag<i  with  curved  I'acea.  It  frequently  occurs  granrikr.  h 
varies  in  Larduess  from  3.5  to  4.5,  and  iu  specific  gravity  from  3.7 1" 
to  3.9,  is  generally  gray  to  brown  in  color,  and  has  a  vitreous  liisipr. 

Stderite  is  the  chief  coustitaent  of  several  varieties  of  [rou  oreit, 
which  are  geuerally  more  or  less  impure.    To  illustrate  the 
of  siderite  two  specimens  are  shown : 

(1)  CrystaJliDe,  inaBatve,  showing  cbarkcteriitlc  oleavnge.     Sbepnni;  Iron  Ci 
pauy'aminu,  Roibiiry,  Litchfield  Count;, CoDueotioul.     (lT9(i6.) 
(S)  Maaaive,  Hoe  granular.     Miiirkirk,  PriuceO«orgeC<mnty,  Maryland.   (I 

PYEITE.     (MUNDIC.) 
Conipositiou:    FeS^.     Bisulphide  of  iron,  ooDtainiDg  iron  4I!.7 
cent.,  and  sulphur  53,3  per  cent,     Uccasioually  other  metaU  replt 
some  of  the  iron. 

Itcrystalliitesin  the  isometric  system,  formiog  very  beautiful  crjuial 
The  most  common  form  is  the  cube,  while  the  pyritohedron  aiul  relftM*! 
forms  are  ((uite  common,  and  combinations  of  these  two  forms  are  fre- 
quent.    It  also  occurs  Id  imitative  forms  with  crystalliue  strnctun- 
Much  of  it  occurs  massive. 

It  varies  iu  harilucss  from  6  to  6.5,  and  iu  specific  gravity  from  4-^ 
to  5.3,  It  has  a  full  metallic  luster,  aud  pale  brass-yellow  color.  t)n 
being  struck  with  a  bard  substance,  like  steel,  it  throws  ufi'  eparkA 
whence  the  uame. 

Pyrite  is  never  used  directly  as  a  source  of  iron,  and  its  preseDw  *" 
anj  large  amounts  iu  iron  ores  is  a  great  injury,  as  it  causes  the  uii-t*»l 
to  be  weak  at  high  temperature  or  "red  short."  Small  amoantsi>r  '^ 
are,  however,  common  iu  nearly  all  irou  ores,  and  onusiderable  iudoqi*  '^ 
can  be  removed  by  a  suitable  roasting  operation. 

Considerable  amounts  of  it  are  used  iu  the  manufacture  of  eulpliu'^ 
acid,  and  after  the  small  amouut  of  copper  frequently  present  has  he'®'' 
extracted,  the  remaining,  nearly  |»nre  oxide  of  iron,  known  as  "W'**' 
billy,"  is  sometimes  used  in  tbe  puddling  process  of  making  wrouiS*^' 
iron.  To  illustrate  the  occurrence  of  pyrite  the  following  spedineO  '* 
shown  here.  Others  will  be  found  in  the  sulphur  collection, 
(n  CryBtft1ii£e<l,  oil  iiiagttctitP.     Atmie  iMan,  Laku  Comity.  Ccilufiulu,     (4lljBi.J 

Ibon  Ores. 
The  ores  of  iron  are  classified  in  several  different  ways,  tbe  most  | 
portant  being  according  to  the  chief  mineral  they  contain,  an  maj 
ite,  hematite,  limonitc,  and  carbonate  ores.  With  the  «\ceptiod 
unigueMte,  each  one  of  these  x-arieties  ii*  frequently  subdividetl  mi^' 
ing  to  some  i>eculiar  physical  vhanictcr ;  thus  under  hematite  wo  hm 
specular,  micacctuis,  i'.i-.f.ii ;  ntntt-r  litiionilo  we  have  Wg,  luwU*,  |»i 
under  siib'titi-   "■     i  f^ioue,  and  hlnektiand   ore.    M* 
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other  varieties  are  recognized  locally.  Hematite  and  liinonite  are  fre- 
quently indiscriminately  called  hematite ;  they  are  also  frequently  dis- 
tinguished as  red  and  brown  hematites.  Occasionally,  also,  a  single 
physical  name  will  include  two  or  more  chemical  varieties;  thus,  honey- 
comb ore  may  be  either  hematite  or  limonite,  while  kidney  ore  may  be 
either  hematite,  limonite,  or  siderite. 

Iron  ores  are  frequently  classitied  according  to  the  character  of  the 
pig  metal  that  they  will  produce,  and  this  classification  depends  mainly 
upon  the  presence  or  absence  of  impurities;  thus,  a  steel  ore  must  be 
low^  in  phosphorus,  while  a  cold  short  ore  will  be  high  in  phosphorus,  a 
red  short  ore  will  be  high  in  sulphur,  and  a  neutral  ore  is  one  coutaiu- 
iog  moderate  amounts  of  both  sulphur  and  pliosphorus,  but  in  such 
proportions  that  they  more  or  less  neutralize  each  other. 

THE  TENTH  CENSUS  IBONOBE  COLLECTION. 

Under  the  direct  supervision  of  Prof.  R,  Puinpelly,  the  Tenth  Census 
made  a  very  elaliorate  collection  of  the  iron  ores  of  the  country.  The 
design  of  this  collection  was  to  take  representative  samples  of  e<ach 
variety  of  ore  occurring  at  every  mine  that  was  worked  during  the  cen- 
sas  3'ear.  Besides  these,  a  complete  sample  of  the  ore  as  mined  was 
taken  and  submitted  to  a  chemical  examination.  To  these  were  added 
illustrations  of  the  iissociated  rocks  and  minerals.  This  whole  collection 
embrace<l  nearly  four  thousand  specimens,  and  a  suitable  selection  of 
these  has  been  placed  on  exhibition.  The  exhibition  series  is  arranged 
u|>on  a  geographical  basis.  Several  illustrations  of  manganese  ore  are 
included  in  the  collection. 

MA  INK. 
l»IS<'ATA(irii<   COUNTY. 

Ten  specimens  rei)resent  the  ore  mined  by  the  Katahdin  Iron  Com- 
pany, taken  October  15,  1880. 

(1)  Limonite,  coiiiinonly  calliul  bo;;  o.o.     (-12160.) 

(2)  Liiuonito.     (41:341).) 
.(3)  Limonite.     (4-^ir>7.) 

(4)  Limonite*.     (4*iir)a) 

(5)  Limonite,  mw  on^     (  ll;i50. ) 

(6)  Roustwl  ore.     (4-^ir)6.) 

(7)  Pyrite,  showing  alteration  to  limonite,  an<l  repniijen tin/5  the  original  Bource 
of  the  ore.     (42151).) 

(8)  Trap  rock,  occnrring  in  connection  with  the  ore,  containing  a  largo  percent- 
age of  Hnlpbi<le  of  iron,  conHidcrahly  dccompoHed.     (4Ki'>I.) 

(9)  Trap  rock,  containing  pyrrhotite ;  probably  the  unaltered  form  of  41361. 
(43662.) 

(10)  Trap  rook,  probably  the  non-pyritiferon.s  portion  of  4135L    (420US.) 

Vi:h'M<f\T. 

.\l>I>lSON   COI'NTV. 

(1)  Limouilv,  Hurl'aco  ore.     Monkton  Mine,  MouktoUy  Ootob^ 
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(I)  Gcnaitic  niuk,  ci'ulHiuiii);  lu^iiEUuii u-.     lli-lhu)  Iron  Ci)iu)iniiy'H  Mine, 
NovettibBrl.  ISW).     (4l;i31).) 

(S)  MftgDotito  sand,  Hepurat«d  from  iVAid  liy  crusliitij;  and  woshiuH.     Itctlii'l 
Cotni>any's  mine,  Pittsauld.    Novemlicr  1,  im).    (4S10O.) 

(:))  I.iiiKmite.    Ilrutidun  Stint-,  Brandon.    OctubcrSS,  18^.    (Jia-d.) 

|4)  LinioDitc.     FortcBt Dale  Mine.     Octi)ber25,  liiM.     (i[»^i.) 


(1)  Sidorite.     Tyadn  Fiiniaiie,  Plymouth.     October  :si>,  16^',     H1607.) 

.VASSACnrSETTS. 
BEKKSIltRK  fOUNTY. 
(I;  Lliiiouit.i.-.     Cliiiiiiiui^y   Lcut   Mine,   West    Stockbridj^c.-.     Supleuilici'   17, 

(2)  Lluonite.     Gooiiricti  Miuu,  WmI   Stnokbridge.     8e|i1uinb«r  IT,  InW.    (J 
(:>)  liii[iiin:>liuioiiit«.    Oune  Mine,  RichmoiKl.     (4-J285.) 

(4}  Limonite.     Clii'iiverMinc.  Richmond.     September  tS,  li^i.     {4t'>48.) 
(r,)  LinionitH,     Bttuoii  Mine.  Riuliiiioud,     September  18.  li*^0,     (4l>-Mi;.1 


(1)  Mni^nalile, 
(4-WJ7. ) 


(1.)  Mugnotito,   (HiutitininK  titani 

{i)  Magnetite,  cniitaiDiii^  titunri 
l&nd,    Decemb«r  4,  let^O.    (4'iOW>.) 


mtOttK  tSLAXD. 

etic    aand.     Block     Islnud.      .Inunary     1 

ntc  iicid.  Cumbi'tlaiid   Mill,  CtiiuliTlHiid.    I>c7^ 
n\    ,|.,i,rlz,      Cunil.Mliiiid    Hill,  Cu« 


SHCTicvr 


Tweiity-foiir  siivcimens  rt!|»'e8f  »t  tti«  wlebrated  S»li«biir.v  dUtricI 
Litclilielrl  County,  the  tirst  {iftt:»ii  of  wbiuli  ari^  frum  ttie  Ore  Hill  31i ' 
taken  September  ti,  1880. 


(1)  Limonite.  (41344.  J 
(-J)  Liniouitc.    (4;l«94.) 

(3)  LiinoBltB.     (4l;t40.) 

(4)  LiQioi)it«..  (AX'Mi.) 
(&)  Liinoulte.     (43o99,) 

(6)  Limonite*.    (43:.W.) 

(7)  Limuoile.     (43H»».) 

(5)  Limonit«.  (4:t60O  j 
(9)  LininuitD.     (4:^01.] 

(1(1)  Liiuonitr.  (4:i6tfi.] 
a\,  Liiiionitiv  (4a»r..) 
{\i)  DKcailtposiul  h1u[«   frotii   itbova   thi' 

iitus,     f  43Ut^.  I 
(i:t)  Hlnlofnim  nndnr  ttiP  »rp.     (CW'Jit.) 
(Ml  .S):il>' rrniii   iiiiiirr  tlip  i<rf.     (irifUI.) 
(15)  bl;tli-  rrinii  iiuder  the  ur<-.     (CItiUU  ) 


(lU)  Limonite.  Chatltckl  Mine.    (4IS|i| 
(IT)  LImoiilto.   ChstnHldUiu«.    (< 
(IH)  Limonite.   Cbstfi«l<l  Mine.    (. 
(1»)  PymlUBit*.     nnii    iiniunite. 


Mil 


'.    (4i 


(20)  Liioouiti!.    DuviaMino.     (4i:i3U.lJ 
{'i\i  Limonite,    BrovlDp  Mlua. 
\2-ii)  Limonite.     ScoviUn  Mliio. 
(■iM  LiiLxnile.     Kent  Minn.    (4133?.|{ 
('J4)  Lirimnilit,   a  no nkI" ■>'*''*■'  or  A 
ciiiorod  limonite   uemvuled  bjr   liffla 
I'ol.ir'-d.  with   wuttU  vryaXniaot *i 
ill  thi>  nri-vicHi]  not  lined  M 
iii'cuni  iu  tinnclK^  llirniish  lb«  tl*|i 
KuntMitit-     I  ir^Ki  * 
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NEW  YORK. 
CLINTON  COUNTY. 

Fonrteen  specimens  represent  the  Cbateaugay  Mine,  at  Danneniora, 
taken  June  8,  1881. 

(1)  Magnetite,  containing  pyrite,  and  feldspar.  (40846.) 
(*x^)  Magnetite,  containing  quartz,  and  feldspar.  (4()H50.) 
(It)  Magnetite,  containing  quartz,  and  feldspar.  (43720.) 
(4)  Impure  magnetite,  containing  much  pyrite.  (Vhi'S79.) 
(.*»)  Magnetite,  (|uartz,  feldspar ;  furnace  ore.     (43720.) 

(6)  Magnetite,  and  quartz ;  concentrating  ore.     (43710.) 

(7)  Magnetite,  and  dark  green  silicates  of  iron  :  concentrating  ore.     (G5.378.) 

(8)  Magnetite,  scattered  through  a  largo  amount  ot  gangue.     (4085L) 

(9)  Gangne,  fine  grained,  containing  considerable  magnetite.     (4:n'18.) 

(10)  Gangne,  containing  some  magnetite.     (65380.) 

(11)  Gangne,  coame  grained,  containing  a  little  magnetite.     (65381.) 

(12)  Wall  rock,  gray.     *'  Williams  Pit."    (43721.) 

(13)  Wall  rock,  pink.     '*  Williams  Pit."    (6.'>383.) 

(14)  GaDgue,  coarse  crystals  of  feldspar,  pyroxene,  and  quartz,  containing  a  little 
magnetite.     '^  WiHiams  Pit."    (43722.) 

Nine  specimens  represent  the  Arnold  Hill  Mine,  An  Sable,  taken  June 
4,  1881. 

(1)  Magnetite,  containing  a  little  apa-  i     (5)  Martite.     (40842.) 

tite.     (408.39.)  '     (6)  Magnetite  and  (niartz.     (40833.) 

(2)  Magnetite.     (40838.)  (7)  Magnetite  and  (jnartz.     (40"S37.) 

(3)  Magnetite  and  quartz.  (40827.)  (8)  Rock,  from  dike.     (408;r>.) 

(4)  Magnetite  and  quartz.  (40H31.)  (l>)  Kock,  from  wall.     (40816.) 

(1)  Magnetite,  qnartz,  and  feldspar.     Palmer  Hill  Mine,  Blackbrook.     (40840.) 

K.S8EX   COUNTY. 

Twenty-seven  specimens  represent  the  Mount  Moriah  District,  the 
first  fifteen  being  from  the  Cheever  Mine,  Moriah ;  taken  May  20, 1881. 

(1)  Magnetite,  containing  apatit«.     (43760.) 

(2)  Magnetite,  apatite,  and  <iuart/.     (4I!>(>0.) 

(3)  Magnetite,  containing  apatite  and  caloite.     (43702.) 

(4)  Magnetite.    (4:i7.59.) 

(.5)  Magnetite,  pyroxene,  apatite,  and  feldspar.     (437.'>().) 

(6)  Magnetite.     (4081)7.) 

(7)  Magnetite.     (40809.) 
(H)  Magnetite.     (401)07.) 

(9)  Hanging  wall,  containing  much  magnetite.     (43705.) 

(10)  Granitic  wall  rock,  containing  considerable  magnetite.     (43757.) 

(11)  Granitic  wall  rock,  containing  some  magnetite.     (43763.) 

(12)  Granitic  wall  rock,  containing  much  magnetite.     (43761.) 

(13)  Slickensides,  from  face  of  fault.     (437r>4.) 

(14)  Slate,  from  face  of  fault.     (43758.) 

(15)  Slate,  from  face  of  fault.     (43675.  ^ 

(16)  Magnetite  and  quartz.     New  Bed  Mine,  May  27,  1881.     (40904.) 

(17)  Magnetite.     Miueville  Mine,  '-Old  Bed  ".    July  7,  1881.     (41965.) 

(18)  Magnetite.     MineviHe  Mine,  *»  Welsh  Shaft".    July  7, 1861.    ' 

(19)  Magnetite,  apatite,  decomimsed  feldspar.    Minevllld  Mi 
Jaly  1,  1881.    (408  J6.) 
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(■JO)  Maguutit.-   :iii.l   iq-iinU.,     Miiiovlll.'  Mii..^  '■  .\iil:ui.r(.  Sliiilt'".     Jiilr   «,   l«Sl. 
(21)  Msguotito    and    apatite.      Mliiuville   Minu,  "Poltit    Shaft".     Jn\y    7,    l>iUJL 

4ia&).) 

(92)  Mngoetite.  cleavAblo,  deoompoec)!  BilicnteB;  Hnrfftca  ore.  Uiiievill«  Min«  VOr 
21.     May37,  leei-    (40901.) 

(2:1}  Magnetite,  clenvable,  decojapoHed  Hiliciik»< ;  xurtaoe  ore,  HhiOTille  Miii«  Nih 
al.     Mny27,  1(«1.     (409)0.) 

(24)  Mikgaotitu,  shows  doavago,     Minevlllii  Mine  No.  21.    July  tt,  1@H1,     (4000^.)' 

(2.'))  Magnetite,  containing  apatite.  Mineville  Mloo,  Miller  I'lt.  July  C  imU 
(40U0b.) 

(2A)  Mftgnetite,  apatite,  ami  quiLrtz.  Mineville  Mine,  "  TolY  Sli.ilt."  July  7,  IHiai. 
(40M.')M.) 

(n)  Magnetite,  containing  apatite.     Mineville  Mine,   "Ten  Sliuft."    JulyT,  IrtSL 

(2H)  Magnetite  and  qaarti,  Hammonville  Mine,  Cruwn  I'olnt.  .liinn  20,  1^1. 
(40MD2.) 

{SO)  Magnetite  and  quartz.  Hammonvillo  Mine  No,  8,  Crown  Point.  June  30, 
1881.     (4IJB34.) 

(SO)  Magnetite  and  quartz.  Uammonville  Mine,  Crown  Point,  Jnne  29,  1S81. 
(40891.) 

WigfflSOTOH  COUKTY. 

(1)  Magnetite,  coDtaining  qnartj.    Poller  Mine,  fort  Ann.    May  r>,  tSUl.    (40!)r>2.} 

(2)  Magnetite  ami  qnartz.     Potter  Mine.  Fort  Ann,  May  S,  \l-Hl.    (40900,) 

(.1)  Magnetite,  oontniniug  uiicdReoiiH  itiliunti.>ti.  Honnt  Ho|>e  Mint;,  Fort  Ann.  M«y 
7,  ISHl.     (40951.) 

ST.  LAWRBNCK  COrNTY. 

Four  specimeos  represent  tlie  Jayville  Mine,  Fine;  taken  June  22, 
1881: 

(1)  Magnetite,  pyrorene.'   (408:>7.)  I  (3)  Magnetite.    (40855.) 

(2)  Magnetite,  pyrite.     (40eT-i,)  I  (4)  Magnetite.     (40;^.) 

Five  specimenn  represent  tbe  Ooiiverneur  district;  taken  June  21, 
1881: 

(1)  Hematite,  quartz.    Caledonia  Mine,  Fox  Pit.    (40853.) 

(2)  Hematite.     Ca1e<lonia  Mine,  Dillmann'H  Pit.     (40871.) 
(;i)  Hematite.     Caledonia  Mine,  Dilluianu's  Pit.     (40839.) 

(4)  Hematite,  chalcupyrite,  qniirtx.     Caleilimia  Mine.     (408G1.) 

(5)  Hematite,  contaiuinji  calcito.     KeeneMiue.     (408.'iH.) 


Six  specimens  represent  tbe  Old  Sterling  Mine,  Antwerp 

(1)  Very  impnro  hematite.    June  2:>,  1881,     (4.1745.) 

{•i)  Hematite,  containing  calcite.     June  23,  1881,     (43744,) 

Vi)  Hematite,  quart)!.    June  3:1,  1S81.     {4:i74:t.) 

(4)  Hematite.    June  21,  1881.     (408(19.) 

(5)  Decomposed  mica.     June  20,  18SI.     (43:41.) 

(6)  Slickenside,     JiiueSO,  18»1.     (4:i742.) 
(1)  Hematite,     ShurUiflf  Mine,  Piiiladelpbiu,     Jnne22,  1881.     (40i»25,) 


I 


|j|L_        (1)  H.» 
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ONEIDA  COUNTY. 

Nine  specimeus  represent  the  fossil  ores  of  Oneida  County,  the  first 
seven  being  from  the  Well's  Mine  at  Kirkland ;  taken  June  16,  1881: 

(1)  Hematite.    (43752.) 

(2)  Hematite,  scattered  grains  in  liniestODe.     (43746.) 

(3)  Hematite.     (43749.) 

(4)  Hematite.    (40935.) 

(5)  Hematite.     (43747.) 

(6)  Hematite,  containiDg  Aoine  calcareous  fossils.    (43748. ) 

(7)  Hematite,  oalcite,  and  pyrite.    (43754.) 

(8)  Hematite,  containing  many  calcareoas  fossils.    Klein's  Mine,  Verona.    (40941.) 

(9)  Hematite,  containing  pyrite.    Kirkland  Iron  Company's  Mine,  Westmoreland. 
(40936.) 

WAYNE  COUNTY. 

Two  specimens  represent  the  fossil  ore  of  Wayne  County,  Ontario : 

(1)  Hematite.     Bandy's  Mine.    June  17, 1681.     (40947.) 

(2)  Hematite.    Hurley's  Mine.    June  17,  1881.    (40949.) 

COLUMBIA  COUNTY. 

(1)  Limonite.    Copake  Mine,  Copake.    September  2,  1880.    (40876.) 

(2)  Siderite.    Hudson  River  Spathic  Iron  Company's  Mine,  Catskill  Station.    Sep- 
tember 21,  1880.    (40877. ) 

DUTCHESS  COUNTY. 

Five  specimens  represent  the  Manhattan  Mine  at  Sharon  Station; 
taken  August  28, 1881 : 

(1)  Limonite.    (40864.) 

(2)  Limonite.    (40880.) 

(3)  Limonite.    (40881.) 

(4)  Impure  limonite.    (40889.) 

(5)  Limonite.    (40688.) 

(1)  Limonite.    Little  Pond  Mine,  Pawling.    Angust23,  1880.    (40885.) 

(2)  Siderite  and  limonite.    Amonia  Mine,  Amenia.    August  26,  1880.    (40882.) 

(3)  Limonite.    Amenia  Mine,  Amenia.    August  26,  1880.     (40884.) 

(4)  Limonite.    Dover  Furnace,  Dover.    August  25,  1880.    (40875.) 

(5)  Limonite.    Clove  Spring  Mine,  Union  Vale.    August  24,  1880.    (40886.) 

PUTNAM  COUNTY. 

Thirty  specimens  represent  the  complex  and  interesting  ore  of  the 
Tilly  Foster  Mine  at  Southeast ;  taken  August  20,  1880 : 

(1)  Magnetite.    (43726.) 

(2)  Magnetite,  containing  serpentine  and  decomposed  products.    (40793.) 

(3)  Magnetite.    (43724.)     . 

(4)  Magnetite.    (43732.) 

(5)  Magnetite,  chondrodite,  decomposed  products.     (43730.) 

(6)  Magnetite,  ohloritic  material.    (40790.) 

(7)  Magnetite.    (40792.) 

*    (8)  Magnetite,  chlorite.     (40801.) 

(9)  Magnetite,  serpentine,  pyrrbotite.     (40797.) 

(10)  Magnetite,  a  mixture  of  large  oleavable  grains  with  fine  granulftr,  nezt 
hanging  wall.    (40806. ) 


r 
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(11)  Mitgnetribo,  iM^riiouUiiu,  ilocomiHised  |>r'Hlllrla  ;  from  cootm  of  vnlu.    IH 

(li)  MaguBiite.    (4()73a.) 

(i:i)  Ms);nHite,  i-oiilniiiing  BerjwnlliiF,  mil  ileciilupuBLtioii  ]iroiIilcI«.    IHM 

(»)  Mftgiietit*.     (40802.) 

(15)  Miigaetite.     (4080:l.) 

(Ifi)  Muguetite,  BeT|>eutitie.  decninpoaiiiciii  |>riHluct8.     (4U8^.J 

117}  Mnguetite,  chlorite.    (40t:W^.) 

(H)  Magnetite,  ohonilrodit^,  ileconipoiiilioLi  inudiiutB.     (40S17.) 

(19)  MagoBtito.     (40709.) 

(30)  Magnetite,  chlorite.     (4UdOO.) 

(21)  Magnetite  ami  chondrodilv.    (40807.) 

{'i-i)  Uaogae,  cuutaining  some  itiagaettte.     (40791.) 

(£1)  Cbloritic  rock,  coiituimDg  a  little  ■mtgnetire.     (407!Ht.) 

(34)  Cblorilic  roek.    (4373L) 

(35)  Cblurite.  showing  aliektmEtide,  frutn  hauging  wall.     (4;t72S.) 
(SG)  Clilorltia  rock,  from  foot  wall.     (437:i:i.) 

(37)  Chloritiu  rock,  from  foot  wall.     (4373:!.) 

(38)  Country  rock.     (43735.) 

(29)  Country  toKk.     (4a729.) 

(30)  Country  rouk.    (40789.) 


i-»e«'- 


The  ntAgnetites  of  Orange  Ooaiity  are  represented  by  sevfii  si" 
ineoB : 
(II  Magnetite,  containing  pyrite  and  chalcopyrite.     Hogan  Camp  Minr,  M^'*^ 

Julys,  1880.     (40910.) 

(2)  Magnetite,  oleavable.     Hogaii  Camp  Mine,  Moiinw,    Jnly  &.  IWO,     (40917- ^ 

(3)  Maguetite,  ooTitnining  pyrrbotitp,  chalctipyrilc!,  iiiiil  chlorite     Bedbavk  9^ 
Monroe.    .luneSa,  18bO.    (40919.) 

(4)  Magnetite,  qnartz.  feldapar.     Forent  of  Deau  Mine,   Monroe.     Jul;  9, 
(40924.) 

(5)  MHgnetite,  flno  grained.     Yorest  of  Deau  Mine,  Uonroti.    Jnly  y,  laiD      (40^ 

(6)  Magnetite,   quartz,  feldspar.     Poreat   of  Deau   Mine,   Uunroe.    July  !l 
(40913.) 

(7)  Impure  magnetite.     Lake  Mlns,  Warwisk.    June  dS.  1880,     (40990.) 

Tlic  ores  on  Stateii  Islanil,  RioLmond  Ooanty,  are  reiirc^sented 
eight  specimens,  tlie  tlrst  four  from  Tysou's  ITour  Coriiera  Mine,  and  C  ' 
last  four  fTOiii  Tyson's  Hill  Mine,  taken  July  31,  1S80 : 


(1)  Liinonite.     (40trJ3.) 
11)  Limonite.    (40030.) 

(3)  Liiuouite,  red  oohre;  used  for  paint. 

(40606.) 

(4)  Limonit«,  red  oehr«;  used  fur  paint. 

(40063.) 


(I)  8eri>enline,  Iwlow  the  or*-    (JOIW-* 
(3)  Lioionite,  uuall, globular.    (4t)!B&^ 

(3)  Limonite.     (40929.) 

(4)  Limonite.    (40931.) 


(1)  Magnet 

(2)  MitKunt 

(3)  Majiurl 


KSWJKRSKT 


noDtaiiiing  quarlr,.  Kolwrts  Uine,  Sparta.    April  1*,  ISgtti    (I14& 
RnhertK  Minn.  Sparta.     April  17,  18140.     (114^7.) 
jiintiilnitiK  iinarty.    UnhortsMinn,  Spartn.   Aprt(^ 
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(4)  Maf;netit«y  quartz,  ik'ooiiiposed  feldHpar,  pyrite.      Davenport  Mine,   Sparta. 

April  17,  18H0.     (414.VJ.) 

(r>)  Ma«n«tir.e.    Pardee  Mine,  Sparta.    April  17,  1880.     (4145H.) 

(G)  Magnetite,   pyrrliotite.     Undo   or  Stanhoiw   Mine,   Hyrani.      April  27,    1880. 

(41445.) 

(7)  Magnetite.     Hnde  or  Stanhope  Mine,  Hyrani.     April  27,  1880.     (41443.) 

(8)  Magnetite,  Hnrface  specimen.     Hnde  or  Stanhope  Mine,  Hyrani.     April  27,  1S80. 
(41444.) 

Nine  s|)ecimens  represent  the  Andover   Mine,  at   Andover,   taken 
March  6, 1880: 

(1)  Magnetite,  Hnrfaice  Hpeci men.     (41463.) 

(2)  Magnetite,  containing  quartz  and  pyrite.     (414G4.) 

(3)  Magnetite,  pyrrhotite.     (41462.) 

(4)  Magnetite,  decomposed.     (41465.) 

(5)  Magnetite.     (41461.) 

((>)  Magnetite,  pyrrhotite.  (41460.) 
(7)  Magnetite,  pyrrhotite.  (40608.) 
(H)  Magnetite  and  dolomite,  containing  pyrite  and  graphite.     (40641.) 

(9)  Magnetite,  roasted.     (40587.) 

(1)  Impure  magnetite.    Glenden  Mine,  Green,  March  2,  1880.     (406:i0.) 

(2)  Magnetite,  quartz,  feldspar.     Glenden  Mine,  Green,  March  2,  188().    (40()26.) 

(3)  Magnetite,  chloritic  material.     Hill  Mine,  Franklin  Furnace.     March  10,  1H80. 
(41452.) 

(4)  Magnetite,  quartz,  decomposed  feldspar,  pyrrhotite  and  graphite.      Furnace 
Vein  Mine,  Franklin  Furnace.     March  12,  1880.     (41449.) 

(5)  Magnetite,  feldspar,  chalcopyrite  and  graphite.     Furnace  Vein  Mine,  Franklin 
Furnace.    March  10,  1880.     (41494.) 

PASSAIC   COUNTY. 

U)  Magnetite.    Peters  Mine,  Pompton.    June  18,  1880.     (40649.) 

(2)  Magnetite,  quartz.    Peters  Mine,  Pompton.     February  9,  18.80.     (400:12.) 

(3)  Magnetite,  quartz,  feldspar.     Cannon  Mine,  Pompton.    .June  1,  1880.    (40657.) 

(4)  Magnetite.     Hope  Mine,  Pompton.    June  18,  1880.     (40()45.) 

(5)  Magnetite.     Hope  Mine,  Pompton.    June  18,  1880.     (40658.) 

MOUltIS  cor.NTY. 

Ten  speciniouH  represent  the  Ilackleharney  Mine  at  Che.ster ;  taken 
May  8-10,1880. 

(1)  Magnetite,  pyrrhotite.     (41475.)  (5)  Magnetite.     (40579.) 

(2)  Magnetit-e,  pyrrhotite.     (41477.)  (♦>)  Magnetite,  pyrrhotite.     (41478.) 
(3) -Magnetite,    containing    pyrite,    au<l       (7)  Magnetite,  pyrrhotite.     (40568.) 

chlorite.    (41479.)  (8)  Impure  magnetite.     (40614.) 

(4)  Magnetite,  containing  much  pyrite.        (9)  Magnetite,  pyrrhotite.     (40570.) 
•  (41480.)  (10)  Magnetite,  pyrrhotite.     (41476.) 

Six  specimens  represent  the  Byrain  Mine  at  llandolph  ;  taken  May 
21,1880: 

(1)  Magnetite,  qnartz,  feldspar.    (40.553.)     (4)  Magnetite,    containing    quartz    and 

(2)  Magnetite,  decomposed    feldspar.  feldspar.    (40595.) 

(40598.)  (5)  Magnetite,  feldspar.     (4(M;27.) 

(3)  Magnetite,     coarsely     e  1  ea  v  a  h  le.     (i'y)  .Magnetite,  and  lieeomposed  silicates. 

(40506.)  *  (40593.) 
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Six  HpectineiiH  rpiiroseiit  tlit*  (llendou  Mine  at  Koukawtty ;    tjik* 
June  10,1880: 

(!)  MugnctiU'.    (405C4.)  i  (i)  Magnetite.    (4Wi«>2.) 

(8)  Masnetiti".    (4(MMfl.)  (5)  MngnetiW.     (4(I5(1C.> 

(:i)  Impure  magnetite.     (405r.T.)  |  (6)  MaKuetitti.     (40r^^.) 

Five  specitueus  reitreseiit  tbe  Andover  Mioe  at  Uockaway; 
Juiie  11,1880: 

(I)  Magnetite,   cniitaining  chlorilu  and  i  (4)  MiiBiu>t)t«,  feUlnpnr.     (4fl6&ll.) 

iliiiirtz.    <40559.)  j  (Lj  H«gnntlto.     nooneiy     ele&valile. 

(3)  Impure  magnetiUt.     (40640.)  (4a^lt].} 

(:l)  Iln|>uro  magnetite.     (40560.)  ' 

(1)  Magnetite,  chlorite.   Willi*  Mine,  Unakawny.   June  II,  tSHO.   (4IIG(t:t.) 
(D)  Mngnetlto.     Willia  Mine.  Kiickawny.     Juuo  11,  \fm.    (405ti5.) 
Five  speimeiiB  represeiit  the  Monnt  Ilope  Mine  at  Bockaway ;  taken 
Jinie4,  I8S0: 

(I)  Mngnetite,  ana  rutdapar     (40549.)         ,  (i)  Mogoetlte  (40^3.) 
(i)  Magnotiti-,  anil  WclBpar.     {405!)0.)  (fi)  Magnetite,  feldspar,  quarta,  and  de- 

(H)  IHagnetite,  nud  feldnpar.     (AiKiiH.)        <        componed  micaceous  material.  (406(7.) 

(I)  Magnetite,  qnarlx,  h ml  feldspar.     Biciiard  Uiui!.  Shaft  No.  7,  Kockavraf,     Jnnn 
I,  Ii^l.   (40557.) 

{2)  Magaetile,  qinirtz.  and  feldHpar.     Richard  Mints  Shaft  No.  3,  Rockaway,     .lune 
J,  IwHO.     (40&5e.) 

(A)  Impure  maguetite,      I{ich»rd  Mine,   ShaU  No.   3.   Rockaway.   Juue   I,  iSiW. 
(40r«rf.) 

(i)  Magnetite,  pouiainiiig  iiiiacW  and  f-ldRpHr,      Ricliard  Mine,  Shaft  No.  T.Rooka- 
way.    June  3,  IPSi).    (40ft.V>.) 

(.''■)  Magnetite,  and  decomposed  ailicatcB,  surface  ore.   Baker  Mine,  Baudolph.   May 
'28,  1S80.    (40625.) 

((i)  Magnetite,  quartz,  and  decomposed  feldspar.    Baker  Mine,  Randolph.    Hay 
25,  1(^80.    (40577.) 

(7)  Magnetite,  pyrrhotite.     Someou  Mine,  CheHter.    May  11,  18H0.     (4I4dl.) 

(H)  Decomposition  productii,  Hurface  ore.     Taylor  Mine,  Chester.    May  11,  I8W. 
(41K1I2.) 

(i))  Magnetite.     Hurd  Mine,  Jeffereou.     April  30,  1880.    (41470.) 

(10)  Magnetite.   Hurd  Mine,  JelTerHon.     April  20,  1B80.    (41469.) 

(II)  Magnetite,  coarse,  granular.     Hurd  Mine,  Jefferson.   April  SO,  ItM.     (4H66.) 
(12f  Maguetite,  decomposed  ailivateit,  aurface  specimen ,     Mount  Olive  Mine.  Mount 

Olive.    April  28,  1S80.     (4147:^.) 

(13)  Magnt^tite,  decomposed  foldapar.     Mount  Otive  Mine,  Mount  Olive.     April  98, 
jKfiO.    (41474.) 

(14)  Maguecite,   pyrrhotite.   Monnt   Olive   Mine,   Mount   Olive.    April   28,    l>tB0, 
(41473.1 

WARREN   COUNTY. 

(1)  Limonite.  Shields  Mine,  Mauslield,  April  28,  1880.  (41432.) 
('J)  Limuuite.  Shielda  Mine,  Manstleld.  April  28,  1380.  (414:13.) 
(3)  Siliceous  day.     Bliields  Mine,  Manstii^ld.     April  2H,  1880.     (4142G.) 

Four  specimens  represent  the  ore  at  Osforti  Faruace,  New  Mine, 
tJikeu  Febniary  10,  18S0 : 

(1)  Magnetite.     (41434.)  i  (3)  Magnetite.     (41436.) 

(2)  Impure  ma>ruerite.    (4143r>.)  |  (4)  Impure  magnetite.     (41437.) 
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(1)  Iiiipnre  magnftite.    PoqiicHt  Minu.    Fulmiary  10,  1880.    (406:{7.) 
('^)  Impure  luagnotite.     Kishpungh  Mine.     February  12,  1880.    (41440.) 

(3)  Magnetite.    Kishpaugh  Mine.     February  12,  1880.    (41441.) 

(4)  Magnetite.    Kisbpaagh  Mine.     February  12,  1880.    (40607.) 

HUNTERDON  COUNTY. 

Six  si)ecimens  represent  the  Hayer  Mine  at  Holland,  taken  May  4, 
1880: 

(1)  Magnetite, surface  specimen.     (41490.) 

(2)  Magnetite,  decomposed  pro<luct8,  Hurface  specimen.     (41487.) 

(3)  Magnetite,  surface  specimen.     (41491.) 

(4)  Magnetite,  granular,  surface  specimen.    (414H8. ) 

(5)  Magnetite,  surface  specimen.    (41492.) 

(6)  Magnetite,  surface  specimen.    (41489.) 

(1)  Magnetite,  quartz,  decomposition  products.    Gray's  Mine,  Lebanon.    May  3, 
1880.     (40653.) 

(2)  Magnetite,  pyrrhotite,  quartz,  decomposition  piodncts.    Gray's  Mine,  Lebanon. 
May  3,  1880.    (40605.) 

(3)  Decomposed  magnetite,  and  quartz,  surface  specimen.     Gray's  Mine,  Lebanon. 
May  3,  1880.    (40636.) 

PENNSYLVANIA. 

LEHIGH  COUNTY. 

Four  specimens  represent  the  Balliet  Brothers  Mine,  at  Whitehall, 
taken  October  19, 1881 : 

(1)  Ltmonite.    (40692.) 

(2)  Impure  limonite,  liver  ore.    (40700.) 

(3)  Limonite,  commonly  called  pi]>e  (»re.    (40697.) 

(4)  Limonit«.     (40703.) 

BBKKS  COUNTY. 

Ten  si)eciinens  represent  the  Warwick  mine  .at  Boyerstown,  taken 
July  2,  1881 : 

(1)  Magnetite,  and  calcite  containing  py rite.    (44884.) 

(2)  Magnetite,  pyrite  crystallized,  calcite  crystallized.     (41885.) 

(3)  Calcite,  pyrite.     (4188G.) 

(4)  Decomposed  epidote  rock.     (4:^00.) 

(5)  Rook.    (43699.) 

(6)  Chloritio  rock,  from  upper  lerel.    (43()98.) 

(7)  Rook,  hanging  wall  of  upper  vein.    (4:1595.) 

(8)  Chi  or  i  tic  rock,  from  bottom  of  sbaft.     (43594.) 

(9)  Argillaceous  rock,  from  lower  level.     (40676.) 

(10)  Selvage  between  ore  and  hanging  wall,  bottom  level.     (43697.) 

Seven  specimens  represent  the  Fritz  Island  Mine,  near  Reading; 
taken  June  24,  1881 : 

(1)  Magnetite,  pyrite,  and  calcite.    (41877.) 

(2)  Magnetite,  containing  much  pyrite.    (41878.) 

(3)  Impure  magnetite.    (41879.) 

(4)  FootwalL    (41880.) 

(5)  Hanging  wall.    (41881.) 

(6)  Hanging  wall.   (418.82.) 

(7)  Bock,  from  between  the  ore  bodies.     (41883.) 
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Klereti  siiecinieiis  lepre^eiit  ibe  Pi'uucli  Ciwk  Mine: 

(1)  MagnelitP,  pyritu,  iiudciilcito.     Shaft  No.  1.    (4U«(IT  )  r 

{■i)  Mugiiolilu,  aiicuomiiiH,  pyriMiin(lerguiiij;i1u«umiiusitioo.    SliaflSo.  L   tll^'*^ 

(3)  Magnetite,  pyrlt^,  auil  oalalte.     Shufl  No,  ].     (41e«a.) 

<4}  Orsnitic  rock,  haDKiD^  wall.    Shaft  No.  I.     |43ei  l.) 

(u)  Caloite,  inclosiagKraniM  rack,  hanging  wall.     SliaH  \ii.  1.     (i:irlU.f 

(0)  Trap  rook,  iii  went  wall.     (436W.) 

(T)  Qnartzite,  east  will.     Shaft  Nu.  1,     (4»Mri6.) 

(8)  Ocanitin  rock,  foot  wall.    Shaft  I4d.  1.     (436(19.  > 

(H)  Magnetite,  corilaining  oalcite,  und  prtita,     Sliuft  No,  2.     (4ly08.) 

(10)  Maguotits.   pyrito    i^ryst«la,   iiotahednins,   chloritk'    maU'rial.     Shaft  J^' 
(40&S9.) 

(11)  Hanging  wall.     Shaft  No.  2.     (40li!>0.) 

Tbree  specimeus  represeiit  tlie  Barto  Mine,  iit  linrto,  tuki-ii  .lulj 

1S81  : 
(I)  Mngnotite,  containiLg  pyrite.     (41'^J.) 
(3)  Oranile  r»ck,  Bbowiiig  slickeDHldeii,  wall  rock.     (418UII. } 
(D)  Epidoterock.     [tmiG.) 

Viva  specimenK  represent  the  Hoiiewell  Mine,  at  St.  Mary's,  tak 
Jnlj  13,  1881 : 

(1)  Magnetite,  containing  uctaliudral  crystalB.     (JlfttT.) 

(2)  Magnetite,  containing  pjrite,  and  oalcite.     (4I^>^.) 

(3)  Quartzite.  font  wall.    (4I»3H.) 

(4)  Grauilic  rock,  coarsu  ;  wult  rock.     (41iM0,) 

(5)  Trap  rock.    (4I!>:Hi.) 
(1)  Limonite,   pipe  ore,     Frank  Itrowubaek    Mine,   l.ung   Swniiip.     Driolwt 

1880.     {407OU.) 
(S)   Magnetite,   pyrite.  ileoomposnl   Hillcates;  immeiliatelj'   Iwliiw  the  llmutl 

Jones  Jline,     (4I90'>.) 
(:l)  Maguetlle,  pyrite.  ohaluopyrite,  and  diilomite,    Jones  Mine.     (4I'.NHI.) 
(4)  Magnetite,  (|nartz,  and  rvMapar.     Mtun  Hill  Mlue.  Diirhiini.     Orlolier  ^.  II 

(4»706.) 


Four  specimens  represent  the  St-iiill*t!r'«  Minr,  ut  West  Vincent,  tai 
June  22, 1881. 

11)  I.imouitc,  gcode.    (40698.) 

{■i)  I.inioiiite.     (4068:i.} 

(:i}  Limnnite,  oeraenting  quartz  pobl>U'>i.     (419:h>.) 

(4)  LimoDite  and  ijnatt;!.     (40711.) 

i.rhakon  coukty. 

Toi]  (Specimeus  represent  the  tireat  Cornwall  Mines,  taiieii  Jittlu 
1881, 
(I)  Magnetite,  containing  machpyrile,     (48M7.] 
(U)  Impure  banded  magootite,  with  pyrite.    (40tIKl.) 
(J)  Magnetite,  containing  pyrito.     (41U()'^.) 

(4)  Magnetite,  containing  pyrito.  anil  ileennlpoMMl  «llicMc«. 

(5)  Impure  nii>gn»til«,  pyrilc.     (4;I7UI.} 
(B)  Calclle.    (4IMa.) 

.  (TJ  Pyriw,  oiynaUi 
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(8)  Liiuefttone,  anBOoiiited  with  ore.     (43714.) 

(9)  Trap  rock.    (4370a) 

(10)  Hydro-inioa  slate,  aHSOciated  with  the  ore.     (41901.) 

LANCASTRIt   COUNTY. 

(1)  Liiiiuuite.     Chestnut  Hill  Mine,  West  Heiiipflehl.     October  10, 1881.    (40673.) 

LYCOMING   COUNTY. 

(1)  Fleniatite,  fossil  ore.  P.  H.  Hayes'  Mine,  Cogan  Station.  October  r>,  1881. 
(419f>r».) 

(2)  Hematite,  fossil  ore.  V.  K.  Hayes'  Mine,  Cogan  Station.  October  5,  1881. 
(40663.) 

.MONTOUR  COUNTY. 

(1)  Hematite,  commonly  called  block  ore.  Danville  Mine.  October  r>,  18!$1. 
(411h».) 

(*2)  Hematite,  commonly  called  block  ore.  Dauvtlle  Mine.  October  '>,  1881. 
(41U24.) 

(3)  Hematite,  calcite  ;  limestone  ore.     Danville  Mine.     October  5,1881.     (41925.) 

SNYDER  COUNTY. 

(1)  Hematite,  bird's  eye  fossil  ore.     Kreamer  Station.    October  5,  1881.     (406f>2.) 

(2)  Hematite,  fossil  ore.     Beavertown  Mine.     October  5,  1881.     (41950.) 

YORK   COUNTY. 

(1)  Magnetite,  containing  much  pyrit-e.  Longnecker  Mino,  near  Dillsbnrgh.  July 
20. 18H1.     (40671.) 

(2)  Impure  magnetite,  pyrite,  and  calcite.  Longnecker  Mine,  ncir  Dillsburgb. 
July  20,  18H1.     (41918.) 

(3)  Limouite.     Fritz  Mine,  York.    July  16,  1881.     (41910.) 

(4)  Limonite.     Fritz  Mine,  York.    July  16,  1881.     (41911.) 

(5)  Impure  magnetite.    Codorns  Mine,  Hanover  Junction.    July  18.  18S1.    (40687.) 

(6)  Hematite,  containing  crystals  of  altered  magnetite.  Martitk.  Codorus  Mine, 
Hanover  Junction.    July  18,  1881.     (40660.) 

(7)  Decomposed  rock,  showing  casts  of  crystals  of  magnetite.  Codorus  Mine,  Han- 
over Junction.    July  18,  1881.     (40<)r)8.) 

(8)  Hydro-mica  slate.     Codorus  Mine,  Hanover  Junction.     July  15,  1881,     (41915.) 

CUMBERLAND  COUNTY. 

^1)  Limouite,  pipe  ore.  Carlisle  Mine,  South  Middleton.  October  18,  1881. 
(40664.) 

(2)  Limonite.  Carlisle  Mine,  South  Middleton,  October  7,  1881.     (40694.) 

(3)  Limonite.  Pine  Grove  Mine  No.  1,  Cooke.     October  7,  1881.     (41954.) 

HUNTINGDON   COUNTY. 

(1)  Limouite.    Sandy  Kidge  Mine,  Cromwell.     October  4,  18H1.     (41945.) 

(2)  Limonite.     Sandy  Ridge  Mine,  Cromwell.    October  4,  1881.     (41944.) 

(3)  Roasted  ore.     Sandy  Ridge  Mine,  Cromwell.     October  4,  1881.     (41943.) 

(4)  Limonite.     Douglass  Mine,  Shirly.     October  4,  1881.     (41942.) 

rlaik  county. 

(1)  Siliceous  limonite.     Springfield  Mine,  Huston.     S4>ptember  29,    1881.     (41926.) 

(2)  Hemitite,  fossil  ore.     Fraukstown   Mine,  Fraukstowu.    September  29,  188L 
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(:!)  IiupnrelimoDite.     B  loom  Held  Mlue,  Taf  lor.    SapUiuher  30.  1H8I.    (llSM-t^H 

(4)  Iniparelimomtc.     Bloomtield  Mlue,  Taflot.    8ept«mb»T  30.  Ii«l.    (ir,»9.]fi^H 

(5)  KoMMHlon.     BloomGnUI  Mine,  TAjlor.     SepteTiibcr  HO,  ISSI.     (4It)3U.|            ^^ 

BEDF'JRO   COVMTV, 

(I)  Hoioalilo 
lewber  2H.  1881. 

i-i)  Huinaiite. 
(41341.) 

coutaiuiogcalcit«.  IIar.1  fosstl  orv.  Waiti-r'a  Mii>v,  tlnUuid.  fio^ 
Soft  To^il  or<>.     YateHville  Mine,  ilopowell.     SapU-uib'^r  S^,  |^H 

{•i)  RoaaCed aiderite.     DuabftrMine,  Duubar.     SaptKuiber 2S,  Ii4d1.     (41113^) 

DELAWARE. 

SBW  CABTLK  CODSTY, 

(1)  Limonito.     Iron  Hill  Mine.     April  20,  1881.     (4aS<.) 

(2)  A  briok  mnde  by  wiuliing,  pretiaing,  and  burDiuK  the  ran  ore.     East  CtlI^sl^D< 
niUMine.     April -JU,  IBSl.     (f2S^.) 

lIAXYLAy,.. 

(1)  SiderlM  and  limonito.    Jacob  Snilth'a  Mine.    April  30.  lr«l.    (I22;U.)' 

(2)  Siderite.     Spring  Garden  Mine.     Baltimore.    Jnniiarj  14,  I*M1.     iti'iSi.) 
(;{)  Liinonlte.    Green  Springs  Mi u».     Ua; ,  1^1.     (At£i7.) 

(4)  Limonito.    J.  OdenMi'a  Min».     Ua?,  IMtJl.     [li'S.itl.) 

(li)  Limonito,  librons  coating  of  ciivity.    Oroiiou  Min«.    May,  I«SI.    {fCOfi-i 

ASSfK  aiiunurl  codntv. 

(1)  Iraparo  li 

LonitB.    MitcUell'sMine.    May.  1881.    112204.) 

IIOWAHD  COUOTY. 

(I)  liiipuro  1 

mouih).     HaunvcrSwitdiMine,  UnnoviT.    Jmiuary  T.  1*^1.    (1*23*) 

1.1U.VC8  OBOROK'S   COUXTV. 

(1)  LimociW 

(2)  Limonite 

Frieb  &.  Miilbrook's  Mine.  May  I,  1»*1.  (43313.)  | 
James  O'Brien  Mlue.     Hay,  IHI^I.    (43213.)                                               1 

CAItKOLL  KOVSTY. 

(1)  MoKiieiitr 
(4ai4(i.) 

(2)  Limouity 

Avond-ilu  Mine,  uoar  WeatuiinsiHr,  M.ij-.  1«"I,     (4i!43.(                       1 

MtKDKaiCK    OOUNTV.                                                                    ^J 

(1)  Limnnile 

(irim'H  Mini;,  ne»r  New  Midway.    Jimti.  I-V^l.     MfJI^-)              ^^H 

r..rr(TY.                                                  ^^^| 

^^ 

»«'"                                                      .l>i»o,lH»l.     (413%)           ^H 
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VIROINIA. 
NELSON  COUNTY. 

(I)  Henuitite  and  magnetite.    Green  way  Mine,  Green  way.    May  7, 1880.     (40383.) 

AMHRRST  COUNTY. 

(1)  Hematite  and  magnetite.     Adams  &.  Scott's  Mine,  vein  No.  13,  KivurHvillo. 
May  6,  1880.     (40395.) 

(2)  Hematite  and  magnetite,  containing  opal.     Stapletou  Mine,  Stapletoii.    April 
28,  1880.    (40381.) 

CAJfPBKLL  COUNTY. 

(I)  Li monite,  containing  quartz.    Williams' Mine.    June  10,  l'b80.    (40386.) 

FRANKUN  COUNTY. 

(1)  Magnetite.    Rooky  Mount  Mine,  Rocky  Mount.    May  26,  1880.    (40396.) 

PITTSYLVANIA  COUNTY. 

(1)  LimonitOi  containing    much    manganese.      Pittsville  Mine.      May  27,   1880. 
(413-23.) 

SHENANDOAH   COUNTY. 

(1)  Limonite,  containing  manganese.    West  Miue,  near  Van  Buren  Furnace.    Au- 
gnat  10, 1880.     (43783.) 

(2)  Limonite.    Hollow  Mine.    August  12,  1880.    (42132.) 

(3)  Limonite.    Three  Top  Mountain  Miue.    August  11,  1880.    (42127.) 

ROCKING  ha:.:   COUNTY. 

(1)  Limonite.    Fox  Mountain  Mine.    August  5,  1880.     (42120.) 

(2)  Limonite.    Raines  &  Weaver  Mine.    August  16,  1880.    (42123.) 

AUGUSTA   COUNTY. 

(1)  Limonite.     Ferrol  Mine,  Ferrol.    July  29,  1880.     (42152.) 

(2)  Limonite.    Mt.  Torrey  Furnace  Mine.    July  30,  18''0.    (42155.) 

(3)  Limonite.    Buffalo  Gap  Mine.    July  28,  1880.    (42151.) 

ALLEGHANY  COUNTY. 

(1)  Limonite.    Hudloson's  Miue,  near  Coviugtou.     Deconiher  4,  1880.     (42113.) 

(2)  Limonite.    Dolly  Ann  Furnace,  near  Covington.     December  18,  1880.     (42111).', 

Four  specimens  represent  the  Lowmoor  Mine,  at  Lowmoor;  taken 
July  21,  1880: 


(3)  Limonite.     (43782.) 

(4)  Limonite.     (42106.) 


(1)  Limonite.  (43704.) 

(2)  Limonite.  (43795.) 

(1)  Limonite.  Lucy  Selina  Furnace.    .July  14,  1880.     (40417.) 

(2)  Limonite.  Lucy  Selina  Furnace.    July  14,  1880.    (42101.) 

(3)  Limonite.  Lucy  Selina  Furnace.    July  14,  1880.    (404ir).) 

(4)  Hematite,  foesil   ore.      C^uinuemont  Miue,   Clifton   Forge.     July   19,    1880. 
(4S104.) 

BOTKTOrRT  COUNTY. 

(1)  Hematite,  containing  much  quart/.    Arcadia  Mine,  near  Buchanan.    July,  1880, 
(43787.) 

(5)  Limonite.  Arcadia  Furnace  Mine.    July  7,  1880.    (40411.) 

(3)  Limonite.  SaliJibnry   Furnaco,   iwnr  Saltpetre  Cave.      November  30,   1880. 

(Mrs.) 
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(I)  Liniuiiil*.     KioTi  illll  Miiif,  Alli^ntilii.     Jiin«a'J,  l»-«.     i»>H(«.l 


1 


(I)  Liiiiouil*.  (i1ml<' Miui-,  u.«ir  WytUi'villB.    J  nun  a:),  H-i).     (itKllW.) 

(3)  Li<iioniU>.  Nulilt'  MiiiL'.  tiuiir  Urovvti  Hill  For^e.     July  I,  IWW.     (iJim.) 

(3)  Uiiioiiitu,  ootiUiiiiiig  qimrU.     Olmilwick   Miuu,   nuar   Brown    tlill   Fun 
(437111.) 

(1)  LimttiiiU).  Carter  Fiirunw.  tiuur  WytliBville.     Jnoo  il.  IHW.     (4(WM.l 

X€Hiru  r,iJ(0£I.v.i. 

ItOCKINOIIAM  (:im»TY. 
(1)  liu|niw  lIl!latu•ti^^^.     UuiiuciiKirji  Mlnfi  ii.nip  Hri.wii'a  Smiiriilt.     ( ri-lW.),  J 


(1)  MaguuliUv     Uo);or'HMiue.  Dnubiiry.     (41l!0:i.) 

(2)  Iiiipuru  uiitgnHtite.    Ro^r'nMiuu.  Dvitiiiry.    HVMi.) 


(1)  Maguetite,  iiiiildecoiiiiMiseil  Nilicntua.  Ferns  Mine,  uuar  Uy»U'«  Foriie.    (IS 
(U)  MiLgiiecite,  olilaincil  by  iTimbiiig  aud  wnsliiDg  Mo.  4'J8lM.     IlysU'*  Miii«^ 
Kuii  Creek.    March -iS,  IHtW.     (41^1.) 


(It  riii|.nr.>.iiiiKii"liti..    N.  n.  B«llii>v'F.MiiH-,  U-H«i,  Cr.-li.    .IiiI,.-2J,  l-Ml.  i< 
(-2)  .Ma(;iietite.   J.  Urayliiiiirii  Mine,  Horse  Creek.     July  21,  18HU.     HVUft.) 


(I)  Iiii|>iiro  miignelilu.     Cranberry  Miue.     Hay  :il,  1«S0.     (41]rS8  } 
(■i)  Uugiietitu.     Iruu  Mmiutaia  Mine.     May  4.  Hiit).     (AlilSi.) 


r  Miirpliy.     May  II,  I'WO.     (4ia03,) 


(1)  Liiuotiite,  cniitaiiiiii^-  iguartK.  Mine  Mountitiii  Miue.  uuar  King's  Monnf 
A))ril  lU,  1860.     (4118:1.) 

(i)  Martite,  BBHf[iii oxide  of  irou  pBoinlmriurpli  after  magnetite.  Surface  * 
Crowiier'B  Monutaiu  Mine.     April  Vi,  iHH).     (4iai«.) 


(1}  Siderit«,  L'ODtaiuiiigvarliuiiaeeoiis  uialLiT;  1>la(:kliaD[l  ure.     Horton'iiCaalMi 
Gulf.     (43SJa.) 
(3)  Liuionite.    Ore  Hill  Mine,  UO-font  xliaft.     i.41^J.) 
(»)  Hematite.     Smith  Mine,  Ixickvillo.     (4;tsr>.'>.) 


(1)  Limonite.     BlooiuMy  Hiue,  uear  Wilaun.     (41-.f»5.> 
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aKOIftilA. 
FANNIN   COUNTY. 

(1>    'fuFfjite.    Jarrett'8  Miii4%  iienr  Morj^autuNvii.     May  i:J,  lH^i<K     (4047:1.) 

MIJUKAY   CorNTY. 

(1)    Laimouitoy  coutaiuing  quart/..     Cali(;u  Mine,  AlicnUic   Valley.     Jiiiio   ir>,  1^80. 
(2>    JL«iiuunito.     Harriu  Mine,  iiuar  Spring  LMiiee.     .Innc  11,  1SS().     (lOtC)?.) 

WIUTFIELI)  COUNTY. 

(I)    II«Mimtit«,  fotiail  ore.     KoUaiurs  Min<%  noar  iJaltoii.     .Juno  i:t,  Isho.     (4()4(ilK) 

FLOYD   COUNTY. 

(l>    Ljitnonite.     Ridjrc  Valley  Furuaco,  near  Uouic.     .June  1,  IHSQ.     (40ls3.) 
(•i)   Liiuonite.     Kidgc  Valley  Mine,  near  Rome.     June  2,  IH-^O.     (4(»47<>.) 

BAUTOW   COITNTY, 

(1)   Mau^ranoM)  ore.    Manganite.    IJlaek  Mine,  ('artersville.     .Jutuw,  I'^'^O.    (H»,Vi7.) 
(*i)   Maugauetteore.     Manganite.     Dobbins  Mine,   near  Cartersville.    June  7.  1<^h(K 
{JmHK  ) 

(3)  Maugauese  ore.     Manganite.     Dobbins  Mine,  near  Cartersville.     June  7,   \Hf*0. 
(4«)32.) 

(4)  Manganese  ore.     Inipare  manganite.     Cliunibler   Hill  Mine,  near   Cartt^rsville. 
June7,  1«80.     (42293.) 

(5)  MaDganedeore.     Impure  manganite.     Cooper  Mine.     June  8,  IHSO.     (tor>17.) 
(K)  Manganese  ore.    Impure  manganite.     Moccasin  Mine,  utsir  Carrcrsville.     .June 

7,lt80.    (42294.) 
(7)  Manganese  ore.     Impure  manganite.     Stephens  Mine,  near  Cartersville.     June 

«,!«!!%.    (40528.) 
(6)  Hematite;  specular  ore.     Gray  Mine,  Cartersville.     June  f^,  18"<0.     (40.'.ll.) 
(^)  Linioiiite.     Wheeler  Mine,  near  Bartow  Furnace.     May  21,  IH-^O.     (40")|1.) 
(I<>)  Limonite.     Crow  Mine,  near  Whteler's  Bank.     May  20,  lH-^0.     (KM-*?.) 
(11)  Limouite.     Crow  Mine,  near  Wheeler's  Bank.     May  20,  \^r^),     (.unf^i).) 
(1'^)  Limonito.    Crow  Mine,  near  VV^Iieeler's  liauk.     May  20,  l^^-'O.     (40.|H.'). ) 
(I'M  Limouite.     Bartow  Furnace,  near  Cartersville.     May  21,  L'^-^o.     (l(»r);>;). ) 
(1*)  Limonit4*.     Bartow  Furnace,  near  Cartersville.     May2l,  HrsO.     (4o.'»2r).) 
(!•'>)  Limouite.     Etowah  Mine,  near  Cartersville.     June  7,  HSO.     (10.-|12.) 
(l<»)  Turgite.  Wild  Cat  Mine,  near  Cartersville.     May  21,  ls-<i).     (^  lO.VU. ) 
(17)  Limouite.  Big  Mine.     May  21,  18M).     (.H».-)44.) 
(ly)  Limonite.     Connor  Mine.     May21,  Ihh).     (4o.,4a.)  .^    . 

^1^)  Limonite.    Peach  Tree  Mine,  near  l)iaiu«>u'l  Furuaev.    May  21,  IH^^l      (lu.'iOl.) 

I'OLK    <M>UNTV. 

f  I       (1)  Impure  limon tie.    Fisher'sCreek  Mine,  near  Ce<lartown.    May  2'J,  l-^H).  (|0|7l).) 
W  Uinouito.    Peek  Mine,  Cedartowu.     May  2-S,  lH-<0.     ( I0|s4, ) 

(3)  Limouite.    Peek  Mine,  Codartown.     May  2h,  1*^ho.     (40ls2.) 

(4)  LimoDite.    Pennington  Mine,  Etna  Furnace.     May  :U,  ISHo.     {\uIXk) 

(5)  Limonite.    Wood's  Mine,  Cedartowu.     May  27,  ISHO.     (40497.) 
(•)  LiinoDite.    Woo«rs  Mine,  Cedartowu.     May  27,  ISHO.     (40ilHi.) 

CIIKll<»KKK   COUNTY. 

(1)  UHMmHe,  containing  quartz.     Donaldson's  Mine,  near  Canton.     May  \A^  X,^^^ 

.JSa42^ 9 


■ 

^^H 
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AI.AIIAM^. 

.;HKm.KEK  COirSTV. 

(1)  Limonitfl. 

(2)  Llinonitu. 

(3)  Limnnit^ 

(4)  Liiimmir 
(f.)  H«mulitB 

lUnlci.  Mine,  Hock  Run.    Februury  34,  lS8o.    t1ll-»j 
Stonewall  Mlue.     Fnbruivry  a:i,  ]«90.     (41i:fil.) 
ftwHil  ore.     Roiiuil  Moiintniii  MiDP.     March  5,  IHWI.     (ill-j;!.)               ■ 

(1)  nen:i.tile 
(a)  Heiiiatih? 

d]  IIiMiJuiile 
(4)  ll«ii>iitU<- 

fowilore.     Alalia  Mine.     Marc^b  U,  llj^-    (411(W.)                                      1 
cakiUt.    AUIIitMiiiQ.     Mart;l>  D,  1«W.     (41I2ri.]                                         1 
fowilore.     Rising  Fawn  Mine,  Alalia.    Marolj  li,  18S0.     (Iliao.)            1 

TuHsil  ore.     Pirinl.urii  Miii«.     (4nTH.) 

^  ALllul'N  COCKTY, 

(1)  J,i,«.>nit,. 

IVn.l>TBri»B  Miuf.Moar  Oxford.    April  IM,  1-^0.    (41102.) 

ST.    CLAIK  C-OIJSTV. 

(l)  HeriialiUi 

fn*.il  ..re-     .St.  Clair  Mine.     Feliniary  'J,  IPHO.     (41148.) 

TALLADBOA    CLNTV. 

(1)  Li(uo.]iI<. 

(2)  Liuiouiif. 

(3)  Lliuonlte 

(4)  LlmoDite 

(5)  LimoDile 

Ciirtoii  Mine.     Fal.mary -20,  IhHO.     (41101.) 
Cliltou  Mine.     Felirnary  at),  ItWI.     (41115.) 
UuldwuU  Mine.  Clifton.     Fel.rimtj  BO,  IHHa     (41IiV,) 
SesyMino,     Fuhriiary  3",  18^1.     i4113i).) 

(0)  Llmoiiit*.     Si-Ay  Mini-,  A1«b!iiii.i  Fur 


yiO,  tSrO.     (41113.) 


(1)  Heiiiatitv.  calle.l  foaailiirr.     Enr<;k.i  Mine.    February  4,  lr<;4l.     (41l4li.) 

(2)  Hematite.     Eureka  Mine,  Eureka.     February  4,  lt48<l.     (411'^.) 

(it)  Hematite,  fostil  nre.     Beil  Motmtaiii  Miue.     Fubruary  8,  ISBO.     (lOOIU.) 
(4)  Henistile,  fnsxil  urn.     Rud  Moniitniii  Mine.     Fobrnnry  8,  [/VO.     (41145.) 
(fi)  Hematite,  fusxil  ore.     I'otter's  Mine.     February  ^e.  18»0.     (41104. > 
(<))  Siderite,  coataiuiuj;  carbonaceous  matter;  blackbaiid  ore.     Now  Castle  Miao, 
New  Caatle.     February  li,  lrt80.     (41l:t*'.) 


Shelby  Mill.'.     F»btuary  18,  16rt0.     (41140.) 
iu  luu^  libi'ra.     Shelliy  Mine.     February  14,  le^l).     (41111.) 


I!.     February  14,  IW80.     (41 
Febrnnry  14,  18S0.     (411,'. 


P'l'bruary  V.i,  IE 
Kebriiftry  l:(,  IH 


(1)  Linionttc.     KiimeMFilli'.     April  13,  IS4I.     (4llli4.) 
{•i)  Limouit*^.     RuMellville,     April  13,  ISdI.     (41tiNt.) 
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LAMAK  COl^'TY. 

(1?   LimoDite.    0!d  Iron  Works,  near  Vernon.     April  1«>,  1881.     (41170.) 

TENXESSKE. 

JOHNSON    COUNTY. 

(1)  Linionite.  Baker  Mine,  Roane  Creek.     July  25,  18«0.     (41096.) 

(2)  Lioionite.  Laurel  Fork  Mine,  near  Taylorsvil'e.     July  2^1,  1880.     (41088.) 

(3)  Lriraonite.  Donnelly's  Mine,  Shann's  Cross  Roads.    July  24,  1880.     (41001.) 

(4)  Linionite.  Mountain  Mine,  Little  Doe  Creek.     July  20,  1880.     (41081.) 

(5)  Manganese  ore.      Manj^anite.      Silver  Mine,   Shady  Valley.     July  20,   1880. 
(49003.) 

(6)  Limonite.  Washington  Place  Mine.  Little  Doe  Creek.     July  10,  1880.     (4107(>.) 

SULLIVAN   COUNTY. 

(1)  Limonite.     Crockett  Mine,  near  Bristol.     July  28,  l-^SO.     (42080.) 

CAUTKU   COUNTY. 

(1)  Limonite.  Bleviu's  Mine,  near  Stony  Creek.     July  20,  1880.     (42020.) 

(2)  Maoganese  ore.     Mauganite.     Cedar  Hill  Mine,  near  Elizabeton.     July  18, 
1880.     (42011.) 

(3)  Limonite.  Ilodge  Mi nti,  near  Stony  Creek.     July  2!),  1880.     (42025.) 

(4)  Limonite.  Hurley  Mine,  near  Stony  Creek.     July  20,  1880.     (42017.) 

(5)  Limonite.  Red  Shear  Mine,  near  Stony  Creek.     July  20,  1880.     (420:12.) 

(6)  Limonite.  Specular  Mine,  near  Stony  Creoft.     July  20,  1880.     (42030.) 

WASHINGTON   COCNTY. 

(1)  Limonite.     Lead  Mine,  Uompass  Cove.     July  15,  1880.     (40002.) 
(S)  Limonite.     Main  Mine,  Hompass  Cove.     July  14,  1880.     ^^ 42053.) 

UNICOI   COUNTY. 

(I)  Limonite.     Blue  Springs  Mine,  near  Indian  Creek.     July  16,  1880.     (41022.) 
(i)  Limonite.     Keener  Mine,  Greasy  Cove.     July   j(>,  1"80.     (400jl.) 
(3)  Limonite.     Greasy  Cove.     July  16,  1880.     (41023.) 

GRKKNK   COUNTY. 

(1)  Limonite.     Green  Ridge  Mine,  near  Greeneville.     July  12,  1880.     (42078.) 

(2)  Limonite.     Green  Ridge  Mine,  near  (ireeueville.     July  12,  1880.     (4207(>. ) 

IIA.MULKN   COUNTY. 

(1)  Linionite.     \  ineyard  Mine,  near  Witt's  Fouudry.     July  5,  1^80.     (420(;h.) 

(2)  Limointe.     Williams'  Mine,  near  Witt's  Foundry.    July  5,  1880.     (42(M)0.) 

COCKE   COUNTY. 

(1)  JLiraoiiite.     J.  Mantooth's  Mine,  near  Sweetwater.     July  H,  1hh().     (4204H.) 
(«)  Hemstite.    W.  R.  Smith's  Mine,  Wolrt  Creek.    July  0,  18^«0.    (42()r)2. ) 

HKVIKK   COl'NTY. 

Mmtolliiiig  quartz.     Love's  Mine,  near  Sevienrille.     July  7.  1880^ 
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BLOUNT  COUNTY. 


(1)  Limouite.    Can>onter  Mine,  near  Maryvillo.    Juno  28,  l>i<80.         <:  -^<»'.»l»'-»> 

(2)  Pyrite,  showing  decouipoHitioii  to  linionito,   th«  probablo  »4»«"*  ^^'^ 


Seaton  Mine,  near  Maryvillo.    June  28,  1880.     (41021.) 
(1$)  Linionito,  containing  qnartz.     Razor's  Mine.    June  22,  1880. 

(4)  Limnnite.     Korr's  Mine,  near  Maryville.     (41011.) 

(5)  Linionite.     Wilson  Mine,  near  Maryvillo.    June  28,  1880.    (41 


4l0(r7.) 

ar».) 


MONROK   COUNT V. 


(1)  ManganoMO  ore.    Impure  niaugauite.     Donnelly  Mine,  near 
June  20.  1880.     (4IOO:J.) 

(2)  Impure  linionite.     Andernon'M  Mine.     June  21,  1^?:^.     (41001.) 


llica  Fur; 


MC.  MINN   COUNTY. 


^P'-^ce  of  til. 

(1)  Pyrito,  showing  <lee<unpo8ition   to   limonite,  the  probable  8«>«^ 

Cba».  ('ate's  Mine,  near  Athens.     August  1,  1880.     (42041.)  ^^O.r>  » 

(2)  Limonite.    Chas.  Gate's  Mine,  near  Athens.    August  1,  1880.     C ^  ^^""^^ust  1 


(:j)  Limonite  ami   pyrite.     R.   G.   Patty's  Mine,   near   Athens.    A'* 
(420:W. ) 
(4)  Hematite.     SheritV  Mine,  near  Athens.     June  18,  1880.     (41028.) 

The  fossil  ores  of  the  Tennessee  River  Valley  are  represei-^  ^^ 
following  twelve  specimens : 


8COTT  COUNTY. 

(1)  H.MiiJitite.     L.  .I.Stanlield's  Mine,  Klk  Fork  Vallt'v.     July  I.  l--n. 

ANDKHSOX     COUNTY. 

(1)  Heuiiitilt".     Lone  Mountain  Mine,  Clinton.     ,Inn»- .50,  l*^'^".     (41n;i(i.j 

iroANi:   COUNTY. 

(1)  Iloniatite.  I^row  n's  Mine.     March  ll»,  l-^HO.     (41(M«^.) 

(2)  Heniatitr.  Oakdalr  Mine.  Oakdalr.  March  1(5,  r-80.  (llOoO.) 
(:n  Hcniatite.  Oakdalc  Mine,  Oakdalc.  March  Hi,  IS.sO.  (4l(»:V.I.) 
(4)  Hematite.  RoluTt's  Mine,  Kin«;.ston.     March  lU,  Ij^HO.     (41(KiT.^ 

(T))  Hematite   contuinin«;  calcareous  foMsils.    Kockwood  Mine,  Kockwood. 
17,  lr-(».     (4101l>.) 

KUK.V    (Ol.'NTY. 

(1  »   Hematite.     HilUV  Tarwater  Mine.     March  *,'0,  1-^H(».     (liU^XI.) 
('J)   Hematite.      Hill  *.V  Tar\N  atei  Mine.      March  '20,  lK-0.      (411KM.) 

lAMKS   COCNTY. 

(1)    Hematite.      i;a;'on's  Mine.     Marcli  lo.  IHx).     (41(KW.) 

IIA.MII/ION    COCNTY. 

(1)  Hematite.     (  okrr  Mine,  (  hattanoo^a.     M:irch  11,  1^H>.     (4lO.')l.; 

nUAIH.KN      COCM^. 

(1)   Hematite.     Hnick  Mine.     March  10,  ls*<o.     (4101U.) 


4  A)rM. ) 


Jarcb. 
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MONTttOMKUY  COUNTY. 

(1)  Limoiiit4).    SteeVs  Mine.    April  ^20, 18.S0.    (42040.) 

STEWART  COirNTY. 

(1)  Limouite.  Bear  Springs  Mine.  April  14,  \SSO.    (41074.) 

(2)  Limonite.  Clark  Furnace.    April  1;\  \Aso.    (41085.) 

(3)  Tnrgite.    Bear  Springs  Mine.    April  14,  1880.     (41075.) 

(4)  Limonite.  La  Grange  Furnace.    April  10,  1880.     (41087.) 

(5)  Limonite.  I^  Grange  Furnace.    April  17, 1880.    (41084.) 

(6)  Limonite.  La  Grange  Furnace.    April  15, 1880.    (41081.) 

(7)  Limonite.  Rough  and  lieady  Mine.    April  i:^  18^^0.     (41072.) 

1>ICK8()N   t'OUXTY. 

(1)  Limonite.    Cumberland  Furnace.    April  4,  1880.    (41005.) 

(2)  Impure  limonite.    Cumberland  Furnace.     April  4,  1880.     (41009.) 

(3)  Limonite.    Piney  Mine,  Dickson.     March  31,  1SH().     (41071.) 

HICKMAN  COrSTY. 

(1)  Hematite.    iEtna  Mine,  Centreville.     March  29.  1H80.    (41090.) 

(2)  Limonite.    Mill  Creek  Mine,  Centerville.     March  :U,  1880.     (41089.) 

LAWKKNCK   COUNTY. 

(1)  Limonitf^.    Napier's  Mine,  Napier's  Furnace.     May  27,  1880.    (41059.) 

(2)  Limonite.    Napier's  Mine,  Napier*s  Furnace.     March  27,  1880.     (41056.) 

WAYNK   COUNTY. 

(1)  Impure  limonite.    Marion  Furnace,  Clifton.     March  2H,  18-^.     (43686.) 

GKKENUP  COUNTY. 

(1)  Impure  limonite.     Pennsylvania  Furnace.    July  7,  1880.     (40420.) 

(2)  Impure  limonite.    Pennsylvania  Furnace.    .Inly  0,1880.     (40425.) 

(3)  Limonite.    Pennsylvania  Furnace.    July  7.  1880.     (43700.) 

CARTEK  COUNTY. 

(1)  Limonite.     Iron  Hills  Mine.     July  8,  1880.     (43770.) 

(2)  Siderite  and  limonite.     Mount  Savage  Furnace.     July  9,  IB-^O.     (43774.) 

(3)  Impure  limonite.     Mount  Savaj^e  Furnace.     .July  10,  1880.     (43775.) 

(4)  Limonite.     Stewart's  Mine.     July  9,  18-0.     (10430.) 

LAWKKNCK  COUNTY. 

(1)  Sidorite,  containing  harite  and  limonite.      Dry  Fork  Mine.     July  10,  iHsO. 
(40452. ) 

(2)  Limonite.     Dry  Fork  Mine.     July  10,  H^O.     (4377^.) 

BATH    COUNTY. 

(1)  Limonite.     Hath  Furnace.    June  83,  1880.    (43«M-^ 

(2)  Limonite.    Old  Slate  Mine.    Jane  24.  ^' 


■ 

^^B 
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(I)  I-ni-iiresiiiBrit*.     liattll  Fiir.mce.    JuuBaG.l-v*).    (ICrtja.) 

J 

(M)  LiiuonitB. 

Estill  Furiiuw.    .lima  as,  IriMO.    (43J6y.) 

■ 

(I)  Liniouito. 

Ceuiro  FiiriiBcP.    June  aO,  1880.     (43587.) 

(2)  Linjouiti;. 

CL^utru  Furuaee.     Jnno  .10,  lifcM.     i404S0.) 

■ 

(1)  LJmoniti-. 

Trigs  Fiiroace.    (4:i.W..) 

31I.SHOFUI. 

% 

(1)  Impure  lle^l[.tiU^     Beunm  &  TLumnu  Mm.-.     Mny  ;tT.  l*Jl.     (43650.)    ^M 

IHAWKORD   COCNTT. 

■ 

(1)  Hcitmlite. 

Cherry  Vsllny  Mine,  pit  No.  8.    May  10,  I(«0. 

4:u»o.)         ^M 

(a)  HcmiHit*. 

Cborrr  Valley  Miciu,  bU  No.  1.     May  10.  l(«U. 

'^m 

Iron  Bitlge  Miue.    May  23,  ItWl.    (40718.) 

^H 

Lnne  Mine.     May  S.  1S8I).    (4072^,) 

^H 

(5)  Ilein&tiie. 

HarHh  Minn.    May  «-.,  1^)80.    (40724.) 

^H 

(0)  tIeiuAtile. 

ivrm.)     ^1 

(7)  Ilematito. 

Scotia  Mine.     May  2B,  1^60.     (40723.) 

■ 

(1)  Hematite. 

Lamb  Mine.     May  18.  ISdO.     (4077(4. 

1 

(1!,  Mematiu-. 

Horse  Hollow  MiLP.    May  «!.  ISSO.     (407(».) 

^H 

(H)  Heraallw. 

Moselle  Miue.     May  'it,  ]m<.     (40770, . 

<4)  llematim. 

Suiith  Mint'  No.  :l.     May  18,  1«0.     (407^.) 

^H 

(11  Hematite 

Milaap  Mine-     May  11).  t-4ao.    (40760.) 

^^^H 

(■i)  Heiuatilc 

Nova  Scoila  Mii.e.     May  20.  19*«.    (4073rt.) 

^^^^^^H 

(3)  Hematite^ 

Nova  Bootia  Mine,    May  20.  1880.    f4074l>.) 

^^^^^^H 

(4)  Homatib* 

•^^^^^^1 

(5)  Hematite 

calleil  pipe  ore.     WntkiDB  Mine.     Bday  IB.  tt^U. 

(4(1741.)     ^H 

(6)  HeoiMtilf 

Biverside  Mine.     May  90.  IM«.    (40167.) 

(T)  Hematite 

nivoraideMioe.     Hay  30.  IStW.    (40746.) 

^^1 

(6)   Kcmatitv 

RiTcnidc  Miiir.     UaySU,  IM).    (4:(6(H.) 

^^M 

(9)  HematlU* 

OrohaH  Miix-.     May  19.  li^§0.    (4II7;4I,) 

^H 

<10)  H<MnaUt<^ 

.liiartJE.  ill  larit-prxst*!*-    PiKwatw  Mine.    Mai 

SI.  li«0.    <4mH 

' 

(11)  IVrlt«.>bo«r)ng<l>-caint.«iit.«o  t«flbn>.t>.lln«)ulf.-.    Drr  Fork  Uine.    ib^M 

ItWO.     IMnK,.) 

^H 

(IS)  LIOMQlM,  pip*  ore.     Siinrooo'*  Moaaiain.     M»y  I'J,  le-u. 

40753.}            ■ 

IW1S  wi-NT^. 

H 

(It  H«n<iitiu-, 

Cedar  M.H.ni«inMiUB.     Ai^nl -S.>,  t*n,     (lorao. 

■ 

Pilot  Kaot.  Uiw.     April  ^h>,  l-Hi.     (Wni;.) 

{3)  H»uatiii'. 

m 
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ST.   FRANCOIS  COUNTY. 

Five  specimeus  represent  the  celebrated   Iron   Mountain  dei>08it, 
tiikiiu  May  3,  18S0: 

'1)  nematite,  surface  DCMlules.     (40784.)    I   (4)  Hematite,  containing  apatite.  (40779.) 

(2)  Hematite.    (40780.)  ('>)  Porphyry,  in  which  the  ore  occurs. 

(3)  Hematit4*,  containing  apatite.  (4078L)  (407H3.) 

OHIO. 
COLUMBIANA   COUNTY. 

(1)  Impure  limonite^snrronnding  impure  siderite.  Dennan'H  Mine,  near  New  Lis- 
bon.    Juno8,  lr??5L     (4i:Mi7.) 

(*2)  Siderite, containing  carbonaceous  matter  called  blackband  ore.  John  Henry 
MiueH,  near  Mineral  Kidge.    Juno  (>,  IH^L     ( ti:i59.) 

(3)  KoaHted  blackband  ore.  John  Honry  Minos,  near  Mineral  Kidge.  June  6, 
lSr*l.     (41358.) 

(4)  Impure  limonite,  surrounding  impure  Hiderite.  Smith's  Mine,  near  New  Lisbon. 
June  8,  1881.     (41:^3.) 

(5)  Impure  limonite,  surrounding  sideritc.  Smith's  Mine,  near  New  Lisbon.  June 
H,  l?iWl.    (413r>C.) 

rt>)  Siderite,  containing  carbonaceous  matter ;  blackband  ore.  To<ld,  Wells  <&  Co.'s 
MiiK^  Mineral  Ridge.    June  6,  18dl.     (417r>8.) 

TUSCARAWAS   COUNTY. 

(1)  Siderite  and  limonite.     Anman  Mine,  near  Dover.    Juno  1,  1881.     (41392.) 

(2)  Impure  limonite.     Bahler  Mine,  near  Dover.     June  2,  1881.     (41374.) 

{l\)  8iderite,  containing  carbonaceous  matter ;  blackband  ore.  BahlerMine,  near 
IkivtT.     Juno  2,  1881.     (41378.) 

(4)  Siderite,  containing  carbonaceous  matter;  blackband  ore.  BahlerMine,  near 
Dov.T.    June  2.  1881.     (4:«570.) 

(.'»)  Siderite,  containing  carbonaceous  matter ;  blackband  ore.  Dover  Hill  Furnace, 
otar  Zoar  Station.     June  2,  1881.     (41379.) 

(t>)  Roasted  blackband  ore.     Dover  Hill  Furnace,  near  Zoar  Station.     June  2,  li^l. 

(4i:wo.) 

(V)  Impure  hematite.     Groebel  Mine,  near  Dover.     June  2,  1881.     (41393.) 

(8)  Siderite,  containing  carbonaceous  matt<^r:  blackband  ore.  H.  Kelly's  Mine, 
June  2,  1861.     (4r.W:?.) 

(9)  Impure  limonite.     Heit's  Mine,  near  Dover.     .Tune  1,  1881.     (41398.) 

(10)  Siderite  and  limonite,  near  Dover.     (43G7:<.) 

MU8KIX(}rM    COUNTY. 

(1)  Impure  limonite.    Gotfs  Mine,  Fra/eysburgh.     May  27,  1881.     (41407.) 
('^)  Impure  limonite.     McUiunis  Mine,  Frazeysburgh.     May  27,  1881.     (41403.) 

(3)  Impure  siderite.    Millstead  Mine.  Fraxeysburgh.     May  27,  IHHl.    (41400.) 

PKRHY    0>UNTY. 

(1)  Limonite.    Hownian  Mine,  Shawnee.     May  24,  1881.     (41811.) 

(2)  Impure  siderite.     Donnelly  Minr,  Mox.ihala.     May  24,  IS*?!.     (4141(>.) 
(:i)  Limonite.     Iron  Point  Mine,  Shawnee.     May  24,  1881.     (41410.) 

(4}  Siderite.    Junction  (Mty.     May  24,  l-i-'l.     (4:«368.) 

liOCKINti   roUNTY. 

(1)  Impnrehflmatite,  blackband  ore.     Gore  Furnace.     May  17.  18*^1.     (41822.) 
(S>  BoMtuwl  lioiMtono  ore.    Gore  Furnace  Mine.     May  17,  1881.     (41^24.) 
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CI)  Sidnrite,  (umtaiuhi);  c. 

May  1)^,  1»H.     (418117.) 
(S)  l>iinoiiite,  ili-ti>im]iaH(^f] 


I.  Orbislon  rnriiocH.  Mav  la,  Imh|. 


(I)  Kiilvrit»»url  lliiiiiiiiti'.     (;iv»lit  Miiia,     Ma.v^,  18dL    i-il81li.t 

(:J)  IruiiiirBHJilHrite.     Gaj{1«  Furnace.    Hay  *iO,  18S1.     {fAGHt.) 

l3)  lleitiiilitii.     Eaglv  Furnuov.    Mn.v^,  1t«t.     (*3e!a.} 

(1)  LimonitB.     BubIo  I'urnnou,     May  liO.  lf«l.     (JItfBft) 

(r>)  luiiinrt' liioumU-.  Knfk  t'uriiiKw.    Ufty  %.  1H81.    (41831.) 

(U)  Limuuito.    CroalaMino.    Muy  20,  1^1.    (41»41.=i.} 

(I)  Limoiiile.     Mill.ou  Fnniaec.naar  Haui.I.n.     May  13,  IrfSl.     (4H10(l.) 

(J)  Impure  lioinatite.     Monroe  Fiirnaco.     May  11,  IfMI.     (flTni.) 

(!))  SMoriCo.    Mouroe  Furnace.    May  11,  1*^1,  (41T9:i.) 

(I)  L!iiii>ail«.    IfearMElluD.     May  13.  It^l.    (4-^066.) 

(r.)  Impurolimoaili!.     Kn.v'ii  Minc.Bycr'BSlaliuii,     May  I'J,  1881.     (41796.) 

(II)  Uuionitc.    Swarii>t;on  Mine,  near  Milluu.    May  1:<,  lUSl.     (41KII.) 
(7)  Umoiiitr,    Near  Milton.    M»y  13.  ISnl.    ,41690.) 


SCIOTA   lOCNTV. 

Suiolrt  Fiini 

cfl,  near  Pnrtsmoath.    Uny  6,  la^l. 

(41^36.) 

Sciotn  Fiinia 

cr-,  ncir  Portsnumth.    May  fi,  It*!!. 

,4i.-a4.) 

(1)  Impnro  sidfirite.     Davis  Minn,  near  .lackiHiii.     May  Hi,  ItiSl.     (417»(t.) 
(if)  Inipnro  aidtM^te.     Hocia  Furnace  Luanda.    May  b,  IHHI.     (417(Xi.) 
(:l)  Limuuite.    Munroo  Furnace.     Mny  7,  1««1.     (4IT77.) 
(4)  ITuin3,Lit«,  kiduey  ore.     Monroe  Puruuvu.     May  7,  1881.    (41775.) 
(r.)  I.inumlte,  kidney  aio.    WMhliiKUm  Furnwi:.    Mity  U.  IS-*!.    (4i;t)6.) 
(G)  Uiuunito.    WiMhiut;iuit  Fitriiiiee.    May  U,  Ii^l.    (41785.) 


lIU-llSliA. 


(1)  Hematite.     Jnckaon  Mine,  Negmmci.'.     Deeeinberil,  IB79.     (41.'jS(t.) 

(2)  Hematite,    .tookscm  Miuo,  NoganD.x-.     Deoeniber  ■),  1879.     (4l»iUt.) 

(3)  ttr>uiatlte.  (Kii]taiiiiii{;uiaeiietlti'.     JaikiimMine,  Negannrc.   ItKcenilMr  15,W 
(41579.) 

<4)  HerantitD,  banded.    Jackson  Mino,  NcKanncc.     iJnMiiDlinr  II,  lM7tl.     (41&N.) 
(5)  Hoinatile,  lianl  alatn  ore.      Clevniaiid   Mina,  IS'ii|;Hi)ii«e.      IIii-'chuImt  &,  ItS 

((!)  Ifeuialite  andjMiior.     ClevoIandMlue,  NeRBni'w.    JleoeuilR'rS,  I87t).   <41« 
(7)  HKniatit-e  nud  Jaaper,  linnd<Ml.     New  York  Miuf .  Ncgannev.     Ik'uembM'  B,  1^ 

(4iri7&,) 

(H)  IleniuUh),  i^nulalning   uiavtlt"  ur  MMHiuiuSHle  of  inm  paeuilumurpli  aAvM 
neliii'.     New  Ynrk  Mlu«.  NeicaiiiK't..     Di^i-enilvT  R,  IBIH.     {4lr>TJ.} 
(H)  H«nl»tile.     N«w  Yurk  Min«.     PouviBbwtf,  187U.    (4U>7a.) 
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(10)  linpnrf!  hematite.    Lake  Superior  Mine.    lK;(^eiiib<T  lit,  l^TU.     (tirtOl.) 

(11)  lleiiiatiU*.     Lake  Superior  Ml iH\  Ne«;iiiiiit.'e.     l)oc«Miil>er  8, 1871).     (Urii).'>.) 

(12)  Hi^matite.     Lake  Superior  Mine,  Ne^^iiiiiiue.     ])uc«uiber  h,  I.-^TD.    (UGOT.) 
(i:i)  Liuiouite.    Lake  Superior  Mine,  Xegaunoe.     December  1.%  lc57U.    (11()<N).) 

(14)  Hematite.     Uarnuui  Mine,  Xe;;nunee.     December  r^,  187D.    (4iriiH).) 

(15)  Hematite.     Baraum  Mine,  Xei^au nee.     December  <>,  I H79.     (41.")iri.) 

(l(i)  Hematite,  in  coarse  folia.     Hannnn   Mine.    Xe^^aunet*.      December  >*',    H79. 

(4ir>&M.) 

(17)  Impure  magnetite  and  pyrito.  Saginaw  Mint*,  N>;;iinnee.  December  11,  H79. 
(415^.) 

(IS)  Martite,  Hesquioxide  of  iron  pHendomorpli  after  inagnetit«*.  Saginaw  Mine, 
Negaunee.     December  II,  IrfTlK     (4l.'i-'7.) 

The  foUowiii^  8|)eciiiieiis  are  from  the  Negaunee  liaii^e: 

(I)  Impure  bcmatite.     McComber  Mine,  Negaunee.     December  l»>,  1879.     (4l.S;VJ.) 
{'Z)  Limonice,  Kurface  Kpecimeii.     Cambria  Mine,  Negaunee.     D<MMMnb(;r  IIJ,   l-^ilJ. 

(4ir>(>5.) 

(:))  Hematite,  Hpecular  ore.  Uepublie  Mine.  Miehigamnif.  DecemluM-  fi,  |H7il. 
(41511.) 

(4)  Magnetite.     Kepublie  Mine,  Michigiimme.     De<>ember  5,  1879.     (4151*.^.) 

(5)  Magnetite.     Humboldt  Mine,  Micbigammi*.     DcctMubcr  1*J,  H79.     (AUiiKl.) 

(())  Hematite,  Kpeeular  ore.  Champion  Mine,  Miehigauunc.  December  (>,  1879. 
(4154H.) 

(7)  Maguottto,  crystalline,  granular.  (Champion  Mini',  Michigamme.  December 
0,  1--79.     (4154H.) 

(H)  Magnetite.     Keyrttone  Mine.  Michigamme.     December  11,  1879.     (4irM:{.) 

(9)  Magnetite,  coarse  graine«l.  KcyHtonc  Mine,  Michigamme.  December  11,  1879. 
(41.'ir.l.) 

(10)  Hematite,  coarHely  micaceous,  as  a  vein  in  martite  or  mrHiiuioxide  of  iron  ]>.sou- 
dumorph  after  magnetite.  Michigamuie  Mine,  Michigamme.  December  9,  1H79. 
(41517.) 

(II)  Impure  magnetite.  Micliigamme  Mine.  Micliigaunne.  December  9,  \r*7[). 
(41.-»18.) 

(I'J)  Magnetite.     Edwards  .Mine,  Michigamme.     DiM-embor  9,  1879.     (415i:{.) 

(ICl)  Magnetite,  crystalline,  granular.     Kdwards  Mine.   December  9, 1-79.  (U.VtO.) 

(14)  Magnetite.     Spur  Mountain  Mine,  Michigamme.     December  h,  [f*Vj.    (41.')(H).) 

d'))  Mangauese  ore.      Manganite.      Manganese  Mine,    Negaunee.     DecemlMsr   1(> 

1879.  (415fKJ.) 

The  following  .specriniens  represent  the  Menominee  <li.stri<!t : 

(1)  Hematite.     Vulcan  Mine.     Deci'inber  17.  l-'79.     (IU»l*.i.  i 

(2)  Hematite.     Vulcan  Min<',  I*it  N«».  1.     Dereinber  Ti.  l-*79.     (4ir>.''>0. ) 

(3)  Hematite.     Norway  Mine.     Drcember  17,  1879.     ^41<J:1I.) 

(4)  Hematite,  containing  calcite.     Norway  Mine.     Dej-enibrr  17,  H79.     (IK^K) 

(5)  Hematite.     Norway  Mine.     De«!embir  17.  l.-'79.     (4I»):{9. ) 
(ti)  Hematite.     Cyclops  Mine.     December 'J.  l.-*79.     »11i'i77.) 

(7)  llennitite.     Cychips  Mine,     December  17,  H79.     (4H;is.) 

(8)  Hematite.     Quinnesee  Mine.      December  17,  l'*7l».     (  IDi'iJ.) 

(9)  Hematite.     (iiiinnes«'c  .Mim-.     DccimuImt  17.  H7lJ.     (4U;*j:{.) 

(10)  Impure  h«-matite.     Qiiinnesee  .Mine.     Dt nibcr  17.  1-79.     (41i>19.) 

(11)  Hematite.     Chapin  Mine.     Dicember 'J,  1-79.     iH»l.'»l.) 
(1*2)  Hematite.     Kmmett  Mine.     Decembi«r  17,  1-79.     (4li;79.) 

(13)  Limonite.     Kmmett  Mine.     December  17.  1S79.     (4iri7-<. ) 

(14)  Hematite.     McKenna  Mine.     DeeemlN>r  lu,  IS79.     (11tU;7.) 

(15)  Hematite*,  banded.    8aff»^— '  ^*—      l>eoembor  11,  1879.     (41G1'2.) 


l3S 
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r  (t)  Martite,  sesQiiloxiile  of  lion   pfKiidnmarjili  nltor  n 

■luu,  Meijoiuorii'e.     Dnceinlwr  l.'i,  iir?H.     (4I4'J7.) 

p  (3)  H»iuatite.     Cornrniiiiwuailli  Mliiv.  Meiiomoufo.     Uw 


'  (1)  Ilaroatite. 

(■>)  Homntlra. 

I'i)  Hematite. 

(4]  Heiuatitu. 

[    {!>)  Hnmntite. 

(II)  Hematitfl. 

I    (7)  Hematite. 

C^)  HematiW 

J     (»}  Honmtilv 

f  (10)  Ileinatite. 

(U)  llxiiiatite. 

(18}  ll«llIatrh^ 

(13)  iloiiiKtite, 


Pit  So.  14. 
Vormilliun 

Pit  No.  14. 

Vui'millioQ 

VermiUlou 

Pit  No.  a. 

.    Verniillion 

,     VermillioD 

and  jM[iBt. 

Vermilliou 

Veriullli.>n 

VurmilUoo 

Vermin  LOU 


itl.WESOT.l 

Vermilliou  Lxko,     Ootober  30,  \i«0.    ifX.W.t 
Lnko,    NovomWr  7.  IMS).    (43614.) 

Varmilliau  Lake     Oct^hnr  30,  I'VjU.     (4:l(i£].) 
Lake.     Nuvoiiiber  0,  li*SO.     (4U693.) 
Lake.     November?,  letW.     (42373.) 
Vorroillbn  Lake.     Oetobut  «,  I8S0, 
Lake.     OctuUr^,  1880.     (4'i^l.) 
Lake.     OoUilier  30,  I8H0.     (4t7la; 
Veriuiilinii  Lnke.    Nnrutnlmi  4,  IdM. 
Lake.     Ootuber  :I0,  ISHU,     (42i!S7.) 
Lake.     N»vember30,  \m>.     (,iS»ili.) 
Lake.     Niivetiiber  7,  l»«l.     (<)6J72.) 
Lnke.     Outobvr  1».  18rM.     (43203.) 


(4i.ta.t 


(41717.) 


.ADO. 


[   (1)  Magnfltite.   Carilraii  Miuo.     Octulier  14,  18H0.     (41S40.) 

I  ii)  Impure  Uoniatite.    Marxliatl  Mini'.    OetJilwf  .*>,  IH^.    (4I(<3!).) 


I   (I)  liiipiire  ninciii'iit.-.     Tulnmrt  Minn, C»lnn)el.     Mardi  ;l.  IrVil.     Olr^l.) 

&in«TTi>rlIi  Mine,  near  V\ai»T.     OelubwHlf 


ritKunM  riiiTNTV. 


Iron   MonuUiiu  Mine,  ■ 


(I)  Magnetlto,  ronlniniDg  feldspar  iini 
LCriwk.     NnvuintMM- r-,  ISS11.     (4IH4K) 

(8)  Magiioiite     IroiiMouiilHinMitiK,  iinar  Pin<*CrM>k.    XovcwborS,  I**).    (41* 


I  (1)  Limniiile.    Aiiiif  Mim-.  Irf-wlvilkt.    Normlinr  15,  1S80,     (4l-4^t 
l<S)  Impure  liui»nit«.    Amir  Mi  up,  LoarfvllI^     .Nnvemlwr  15.  li«0.    (IIWOl) 
[S)  Ltmimlt*.    Bmra  Utiie,  l^railvlllK.    NaranibnT  IS,  IHV.    (41<)C0.) 


tt)  UnHwillr-     IV.>r««"'«  «!«•■      SniiikViiakeh,     Novn-lwr  l«.  tfMU     (4M 
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itlt«.  Clipper  QapMim 
!)  Mmcuattle.  Olipt>^r  l)H|iMiii< 
l^iilmoDitA    Clipper  Gap  Minn. 

'"  Clipper  Dap  Mint'. 


Felmi«tyj,  liMl.  <-l»!ai.} 
Kel.rii»ry  -J,  lf«l.  (4i!;7[t. ) 
tV'bniarya,  IHSI.  (42s!h2.) 
rubriiary8.  :tsyi.    (43280,) 

rrMi. 


(1)  HaKn«tite,sbawiagilodeoalleilrit1  orystu. In  altered  toBe8r]D)oxit1eof  iron  ot  mar- 
Ute.    Qreat  WuBt«ni  Hlm^  Iron  Spriiigt.    IfL-ceiribBV  II,  1880.    {i:mr,:) 
m  H*inu<tit«.    Great  WiiHtoni  Mine.  Iron  Springs.     December  U.  lr«0.      (42174.) 
(3)  UikgaetUti.     Mow  Out  Mountain  Mrnc     Decuinbcr  14,  18^^.    (4-21dU.) 
14)  MauttaneMitird.irnpKri'.    Adelaide  Miiio,  Imntowii.    Documbern,  IM^.    (4-217^,) 
(51  Magiinrito.     (;liH>u(ii«inki>  Mine.  Irontnwii.     December  13,  1880.     (42182.) 

RKAVEK  cotlNTV. 


(1)  I.iinnniU^.oontaimiiKmruignuese.    Billiii}c's.Mine.    Decemtier^l.1880,     (4'21^.) 
t^l  Ilemntite.     Sui lor  Boy  Mine.     Docomlieri!!,  1880,     (4-21'Ji;.) 


[1)  Branatlte.     Willfttd  Mine,  Will.inl.     Douemlwr  24,  ISSO.     (42171.) 
OREOOK. 


i  lUcBAtite.  Pro«8or  Mine,  iiitar  Oswego.    Jsnaary  12,  18^1 .    (4227^.) 

{i)  LlmonlU'-  ProMivr  Mhio.  near  Oaw^u.     Juniiarj  12,  H81,     (42277.  > 

I    [SI  Liroouilo.  Prusscr  Mine,  nunr  Oswego,     January  12.  1881.     (4il6IO, ) 

"'■    "  "      oil*.  Patton  Mine,  near  Oivrej;o.     Jannary  12,  IiMl.     (4a27S  ) 


rASBtxeroy. 


iKi^KeoN  cor  STY. 


Jannary  15,  l>sdl.    (4mV).) 
.Fannary  16,  1981.     (4:1652.) 

'I'nK  Extraction  of  Ikon. 

•  placed  ui>oii  the  niai'kt>t  in  three  distinct  and  charaeteriatic 

Pqie&ding  for  rhu  most  part  iiiion  the  atuoiiiit  mid  condition  of 

lAeorbon  in  ttio  mi«t)il.     Pii-Kt,  wroiiglit  jmti,  which  cimtainti  little  or  no 

uboD)  unci  the  best  rarieties  oidy  triiliiigitiDouutsof  imimritie»,  it  may, 

Blowert^r,  contain  uounideiable  plioHphurus,  and  whf  ii  Imdly  manafac- 

■nrwl,   Diay  irontajn  coiiHidemble  mccliauically  indonod  ttlag.    SecoDd, 

;el,  oaiibiininK  fioiii  tno-ti^ntha  lo  lA  |)ei'  cent,  of  carbon,  with  only 

Uflfiif;  ainoiiiitH  of  tiu|iurilie8.    Tliinl.  iii^  iroii.contiiiiiiii};  from  2^  to  5 

;  |ier  r<'nl.  oj  riiibou.  both  frt^e  aiitl  coinbiuud^  loftt;t^,w.x  "sS-W 
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silicnri  fiiiil  luiuigHiietie,  uiiil,  wlit'ii  luadu  from  iuiiiure  uiuk,  pbCMspliortu 
auti  Hiilpbnr,  ht-sides  small  ainnmitH  <»!'  otlipr  imiHiritieH. 

THE    JIAKUFACTURK   (IF   WEnUGHT    IKON. 

A  small  aiiioiiut  of  wrought  iron  is  iiiiiiiiifautiu'ed  direct  from  the  ore, 
mostly  1\v  the  old  Catalau  process.  Iii  this  itrocesa  a  i-ectaupiilar  forge 
provided  with  suitable  tureres  is  charged  alteniately  wit)i  fine  urv.  (itid 
charcoal.  The  charcoal  rtdiiceft  a  i)ortiou  of  the  iron  to  the  n]«t»Ilic 
slate  in  panicles,  mid  these  particles  stick  tu  ixuch  nthur.  and  gather 
into  a  Intnp,  while  the  renmindev  of  the  iron  with  the  inipurilieA  of  the 
ori?  form  a  slug,  and  settle  to  the  bottom,  (ram  wbunce  it  is  drawn  off 
by  a  suitable  opening.  When  a  snltlcient.  amount  ofiroii  has  iiccnmn- 
latedtut'onu  a  "loupe"'  it  in  ^emo^'ed  from  the  Sre,  and  hammered  down 
to  a  bar,  which  is  then  ready  for  use.  This  process  is  very  wastefnl  of 
the  iron,  ami  is  only  practiced  in  remote  regions  except  where,  ns  iti 
Northern  New  York,  a  considerable  amount  of  very  pure  ore  is  obtained 
that  can  not  readily  be  treated  by  any  other  proceas.  The  product 
fVom  these  pure  ores  is  very  high  grade. 

By  far  the  Inrgest  amount  of  wroaght  iron  is  maDul'aetured  by  the 
puddling  process.  For  ihltt  pnrpoite  the  iron  of  the  ore»  is  Srat  made 
into  pig  iron  in  a  blast  furnace,  and  is  then  treated  in  a  rererberatory 
furnace  to  remove  the  impuritieo.  The  jiroiiuct  of  this  operalioD 
depends  upon  the  <)uality  of  the  ore  used  in  the  blast  furnace,  ami  the 
care  and  skill  of  the  workman  in  puddling. 

AOUKKSFIRI.D   MINK   OF  THK   CHATBAt'UAV   OHF,   ASI>   IBON   COMPANY. 

This  deposit,  consisting  of  a  mixture  of  magnetite,  with  feldspar, 
hornblende,  and  quartz,  is  inclosed  in  gneiss.  Its  course  is  NE.  by 
SW.,  and  has  been  traced  for  12  miles.  At  a  depth  of  600  feet  it  is 
18  feet  wide.  Tt  is  quite  free  from  faults,  although  intercepted  by  trap 
dikes.  In  mining,  all  the  material  betweeu  the  vein  walls  is  extraet«d, 
l'.>aving  only  sufficient  pillars  to  support  the  roof,  and  the  space  left 
empty,  as  shown  on  Pi.,  xi. 

Id  1884  15,000  tons  of  rich  furnace  ore  was  extracted,  of  the  follow- 
iug  composition ; 

Per  crnt. 

Magnetic  oxiiU<  of  iron  (FciO.) 70,592 

Alumina  (A];O0 l.'iS3 

I.Liiiii  (CnO) 4.260 

Miigtiesiii  (MgO) a.  I!2 

MiingaiieHo  (Mti) traces 

KiIi.a(SiO:) '. I'J.-JCO 

I'boapllnrio  ai'iil  (i";0.l O.rttI 

Sulphur  (SI t'.  0(W 

Water  (HjO) 1.080 

AIho  HDinll  i|iiaiitil.ies  of  cnrbnntc  n<riil,  iilknlicN,  i>1r, 

Mi'tallic  iron  (t'e) r>l.  118 

riioHjilinniH  (I') 0,013 

AualyHtH.     Duotii,  Uarrult  auil  Illalr. 
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BeBides  thi8,  about  «$,<KK)  toii8  of  seooiul-quality  ore  wore  mined. 
This  second-quality  ore  is  roasted  m  rectangular  kilns,  in  charges  of 
100  tons,  for  which  35  cords  of  Avood  are  required.  The  complete  roast- 
ing requires  5  days,  but  iis  soon  as  the  front  of  the  charge  is  roasted 
it  is  removed,  and  successive  portions  are  taken  i)ut  from  time  to  time 
until  the  charge  is  completed.  This  roasting  is  n^iinly  for  the  jiiirpose 
of  disintegrating  the  ore  previous  to  stamping.  The  roasted  ore  is 
subjected  to  coarse  crushing,  dry,  to  j^ass  through  screens  Avith  holes 
three-eighths  of  an  inch  in  diameter.  Tiie  crushed  material  is  concen- 
.  trated  on  a  Conkling  jig.  Two  tons  of  this  concentrating  ore  will  fur- 
nish about  1  ton  of  concentrates  containing  GO  to  05  per  cent,  of  iron. 

The  furnace  ore  is  shipped  away  for  smelting  and  the  concentrates 
«re  treated  in  the  Belmont  forge  by  the  Catalan  process.  The  collec- 
tion taken  by  Mr.  J.  B.  Mackintosh,  K.  M.,  August,  1884,  shows : 

On. 

(1)  FiiriiaiMi.     Magiiotito,  <;ruiiiilar,  in  thin  layers,     ('irjii*). > 

{2)  Concentrating.     Magnetite,  foUlHiiar,  lioriihlcudo,  and  <piart/.     (.Vl'JlH.) 

(3)  Roasted.     (54210.) 

(4)  Concentrates.     (54211.) 

TailhujH. 

(1)  Containing  the  quart/,  feldspar,  hornbleudo,  with  a  little  nia^notitc,  of  the  ore. 
From  the  concentrating  operation.     (r>4212. ) 

BKLMOXT    FOl{(iK. 

This  forge  is  situated  at  the  northern  end  of  ('hateaugay  Lake, 
Franklin  County,  New  York,  and  the  power  for  running  it  is  furnished 
by  the  Chateaugay  River.  The  ore  used  is  the  separated  ore  from  the 
Bogersfield  mine,  Avhich  still  contains  sullicient  of  the  original  gangue 
material  to  form  all  the  slag  re<|uired,  so  that  no  llux  is  used.  The  fuel 
is  charcoal.  The  variety  of  wocxl  used  for  this  purpo.se  includes  birch, 
maple,  tamarack,  cherry,  elm,  beech j  hemlock,  pine,  pojdar,  spruce, 
balsam,  ash,  ami  ba8swoo<l,  the  harder  wood  producing  the  best  char- 
coal. The  wood  yields  from  42  to  45  bushels  of  charcoal  i»er  conl.  The 
forge  contains  sixteen  lires,  consisting  of  a  firei^lace  surmcmnted  by  a 
rectangular  chintney  7.^  by  4.J  feet.  The  lireplace  is  '3  feet  (>  inrhes  wide 
and  3  feet  deep,  with  a  working  plate  i^rojceting  2  feet  (J  inches  in  front. 
All  the  work  is  carried  on  through  one  opening  3  feet  i>  in<*hes  by  2 
feet.  The  lower  first  foot  of  the  front  is  closed  by  the  ciiuler  plate, 
through  which  the  cinder  is  tapped  from  several  holes.  Pipes  for 
heating  the  blast  i)revious  to  its  use  are  arranged  in  the  upper  part 
of  the  chimney. 

This  firepliice  is  tirst  <5liarged  with  sullicient  crharcoal  to  bring  it  to 
a  proper  temperature,  and  charg(^s  of  oic  and  chan^oal  are  then  added 
snccessively.  A  portion  of  the  iron  is  ieduce<l  to  the  metallic  state, 
and  these  particles  gather  together  until  a  suitabh^  lump  called ''  loui>e'' 
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lins  :icciiQiiilated.  Aboat  tliree  liotirs  aii-  miii-n.-il  lo  iirtMliiMi  lliv 
prot>^]' Rizeil  loii|ie.  This  loupe  in  lukeii  out  of  iIr- lire  iiiiil  Inltilhr 
lioli!  luft  iv  suitablo  amount  uf  ore  \6  tbrowu  iiud  itic  |iri>et!'««  nT  niliif 
tioii  coiitmuecl,  Tlio  loupo  is  taken  to  tUo  biimriit«r  siud  ih  bamiuvml  t» 
consoliilatetbe  iron  and  D\i>el  thei»Iag.  One  end  i8flni»<li(<d  lu  7  Incto 
square,  and  tbe  otiier  end  in  pat  baclc  into  ttte  fiiniairo  to  liest  il 
again,  wliicli  does  not  interfere  witli  the  n])emtioii  of  tltd  1 
When  til-  bloom  is  liotenougli  It.  is  tiikcii  btuik  tw  tlir  Immnierit 
otber  end  llriisbed  to  7  inolie».  In  moimu  cases  tliiit  T-hn:))  lili 
duced  to  3j  incli  billets. 

A  good  workman  will  i)rodiiGi'  »  ton  of  blooma  tritb  iiSO  Ul 
bushels  of  charcoal,  and  a  ton  of  liillets  wiih  312  liiixht-b,  bnt^ 
figures  are  ofleu  exceeded. 

A  general  interior  view  of  Hit  forge  is  sboivu  In  VL.  XII  UM;<| 
hiiiiimer  in  I'L.  Xitt,  and  a  general  eollection  of  tools  tiaeil  fn  II..^ 

During  the  smelting  o]»eratiou  two  rliaractcis  ol  flag  are  | 
depending  upon  the  teniper.iture  of  the  fire.     When  the  llitj  ]«  1 
slag  is  very  vesicular  and  gives  off  jets  of  g»s.     AVh«ii,  Itowereitfl 
cold,  the  alag  flows  quietly  iinil  is  compact.    Ther<<  aw  rantied| 
two  by -products.    One,  known  t^coal  crust,  consists  of  it  uiixtanal 
fusible  slags,  iron,  and  coal,  and  gathers  on   the  top  of  thefttaff. 
other,  known  as  emery,  consists  of  fine  niaterial  carried  rorw 
the  blast  and  collected  in  the  chimney. 

Ttie  collection  joins  th«  Kogersfield  Mine  collection,  wbiutt  t 
the  ores,  and  was  also  taken  by  Mr.  J.  B.  Mackintosh,  B.  u^  1 
1884. 

(I)  WooU,  iiini>|p:  napil  for  niakinK  cbnrcuitJ.     (r<JI'.<l.j 
(i!)  ClinrcoBl,  iinnil  for  fiiel,     (:i411CJ.) 

(II)  trail,  a  test  biitloii  laheii  from  tlie  furniiiM>  I'l  oiwrv   iin  «« 
(4)  Ciuder,  liuiu  iiot  fiiriiuce.     (54134*,) 
(^1  Cinder,  fruiu  oolil  riirDiiGu.     {TAl'f!.) 

(6)  Ciuilor,  sqaeuteil  from  the  blootn  in  hiinimi!titig.    lullrfi.  i 

(7)  Scale,  pt^idaeml  iu  hnniniRring  tlio  reliealeil  bloom.    (:>41~~ 

(8)  Cnalcrnat.     i;M184.) 
{.0)  Kmery,     (MIK".,  1 

TUK    MANTFAriUBH    OK    StKI-:!.. 

A  small  amount  of  sled  is  insule  direc^t  liom  ilic  ore.  bpt,a 
case  of  wrought  iron,  nearly  all  is  nun  I  e  froth  pig  iron  that  lift  ^t 
rt'duce<l  in  a  blast  furnace. 

Since  (he main  difference  l>etween  pig-iron  and  weel  Um  to  IhediAl 
percentages  of  carbon  they  contain,  the  process  of  nleetmakllig  dl 
simply  1)6  tJie  removal  of  the  proper  amoiuil  of  ciirbon  frotn  pig 
containing  only  smitll  anionuU  of  impnrilie.'^,  iind  IIiIk  it  NonivtimMf 
rase,  but  Jt  is  I'lir  more  fropient  lo  remove  as  mncli  us  po^AtliV 
carboo  and  llien  luaddpisl  the  iLght  amonnl.  this  licing  ri* 
to  remove  just  the  right  aun'iim  ax  iiin:e. 
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In  many  cases  the  total  i-eiiioval  of  the  carbon  has  another  advan- 
tage, in  that  at  the  same  time  im])urities  are  removed  from  the  metal, 
and  thus  a  lower  grade  of  pigiion  can  be  utilized. 

THE  CEMENTATION  STEEL  PROCESS. 

In  this  process  bars  of  puddled  iron  are  first  exposed  to  a  temper'a- 
tore  of  about  l,l()0<^  G.  after  being  packed  in  iron  boxes  with  charcoaL 
By  this  operation  the  carbon  of  t  lie  charcoal  enters  the  bar-iron  and 
£^dually  changes  it  to  steel. 

The  time-  required  depends  upon  tlie  grade  of  steel  to  be  produced 
or  the  amount  of  carbon  tiie  steel  must  (contain.  An  ordinary  charge 
of  12  to  18  tons  will  be  converted  into  spring  steel  in  about  7  days 
and  will  contain  about  one  half  per  cent,  of  carbon,  while  tiie  highest 
griMle  or  melting  heat  steel  requires  0  to  10  days  and  will  contain  U 
IHjr  cent,  of  carbon.  When  the  convcMsion  is  completed  the  furnace  is 
cooled  and  the  bars  removed. 

The  smootli  bars  of  wrought  iron  will  now  be  foun<l  covered  with 
blisters,  and  this  material  is  frequtuitly  called  blister  steel.  Thechar- 
aicter  of  the  blisters  indicates  the  quality  of  the  steel,  but  the  quality  of 
a  charge  is  never  uniform  through  the  whole  mass. 

The  blister  bars  are  now  broken  and  sorted  according  to  fracture. 
Sometimes  these  pieces  are  i)iled  or  fagoted  and  rolled  directly  to  bar 
steel,  but  this  treatment  alti^rs  the  grade  of  the  metal,  and,  owing  to 
the  lack  of  uniformity  in  the  blister  steel,  the  product  is  not  at  all  uni- 
form, so  that  it  is  more  common  to  cut  the  bars  of  blistered  steel  into 
small  pieces,  charge  them  into  crucibles  with  certain  additions, esi>ecially 
manganese  ore  and  ferromanganese,  to  improve  the  quality,  and  then 
to  melt  them. 

The  melted  steel  is  cast  into  ingots  and  is  then  ordinary  cast-steel. 
Cast-steel  is,  however,  frequently  i>roduced  by  other  iirocesses;  the 
word  "cast"  simply  means  that  the  steel  has  been  melted. 

This  process  is  illustrated  by  a  collection  from  the  Crescent  Steel 
Works  of  Miller,  Metcalf  &  Parkin,  Pittsburg,  Pennsylvania. 

(1)  Fig-iron,  um;<l  for  making  pmldldl  bar-iron.     (r>440().) 

(2)  Puddled  bar-iron,  nsud  tor  conversion  into  blister  stticl  in  commuting  ovens. 
(54401.) 

(3)  CiudetTf  produced  in  making  pnd(tb-(l  bur-iron.     (54402.) 

(4)  Cinder,  hammered  from  tlie  puddled  ball  in  making  puddled  bar.     (o440;t.) 

(5)  Bli8t>er  steel,  after  passing  tbrougli  tbe  couuMiting  furnace.     (54404.) 

(6)  Charcoal,  used  to  impart  carbon  to  tbe  metal  in  the  conversion  of  bar-iron  into 
steel  in  the  cenu>uting  furnace.     (54 105. ) 

(7)  Cast-steel,  a  piece  of  ingot  as  cast  from  tbe  melting  |H)*^.     (5440H. ) 

(H)  Mangane.se  ore,  used  in  tbe  crucible  wlien  nudting  blister  .steel.     (.5440r>.) 
(0)  Ferromauganese,  an  alloy  of  iron  an<l  manganese  used  in  tlie  crucible  when 
melting  Mister  steel.     (54407.) 

(10)  Cinder,  produced  in  m(>lting  blister  steel  in  crucibles.     (54409.) 

(11)  Cmciblo  steel,  au  ingot  of  cast  steel  wliich  has  been  heated  and  hammered  to 
cluBO  up  gM  bubbles  (blowholes),  sometimes  called  welding.    (54410.) 
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In'-  ..H'  1. 


ikI  tu  pnit««t  tbn  inelal  •larinc  aet 
ililiiij;  rrutii  Ibti  cl*;  oiut  oxld*  of 


iiinnni:  lln"  «»I>I»>1  lot. 
(544I&)  ^H 


(N)  Clay. 
<M4n.l 

(13)  IlniiiintT  wMild,  riirii.H.1  .li.rii.t:  i 
(5141i) 

(H)  Cnictlil.-stMl,linii.lK.lhar;  ii.ik 
(&44i:i.} 

(15)  Ila-uiiinc  scale,  Jinxluonil  liy  the 
(54414.) 

(IR)  CrauiLle  sUol,  cold-r»iIiHl  bar  Tiir  drill  ruds,  annoalnU     (^11 

(17)  Crncilile  hUwI,  colil-roll*^  l»t  for  drill  ruils,  Dnialuxl.    (S44I&) 

(lit)  Cruoil)le  steel,  cotd-rulleil  plato  for  ruoK'*  ^toct-    (&i417.) 

(!»)  C'ntoible  Hteel,  uuld-nillcd  |>Ute,  HdisIk^  sbetit.    (jms.> 

(90)  Crui'ililo «t«wl,  iUei-t.(Ki4  iucti  thick.     (54970: 

TlIK    (.■ISflK'IATI   STFEL   W 

As  iM^iii;^  uf  historical  interest  tliree  sjteciuieDS  of  tba  flrNi  crucible 
aUicl  iiiaile  ill  Aiucrioi,  together  witli  a  wmmI  eiicraviiig  uf  Uik  wurks, 
are  shown  here.  These  works  were  liriilt  in  1S32  near  Cliiciimuli  on 
(he  Miami  Canal,  and  the  tirst  steel  was  mitde  in  AdsQ^t  of  tliu  wtitie 
year.  The  pniiirietors  were  Garninl  Brothers,  of  whom  Dr.  Wui.  Uar- 
ranl  is  still  living  at  FulUton,  FeuimylTsma.  (51130,  51131,  51132, 
and  51133.) 

IHF,   BKSSKMER    Sl-KEL   PHOrK88, 

This  process  consists  iu  blowing  nir  througii  it  liMth  of  melted  | 
iron,  whereby  the  Kilicon,  earbou,  inoxt  of  the  niiuiganes«%  udi)  a  ti 
of  the  iron  are  osidiKed.  the  heat  fiirnisbed  by  their  oxidation  ) 
suflicteDt  to  keep  the  metal  tinid,  l>oth  dni-ing  the  procens  atid  a 
the  time  necesaary  after  il<i  clo»*  lo  finieli  and  ca«t  Ihe  sleel. 

The  conversion  takes  place  in  »  vessel  called  a  convener,  the  b 
of  which  is  egg  shaped,  with  a  suitable  neck  on  top  inclttitHi  abont3 
degrees  to  the  body,  and  a  flat  IkiHoiii  wii  h  a  number  of  ujK-ntitgs  i' 
the  tuyeres  throaf;h  whi<-h  the  uir  is  blown.     Around  the  middle  of  t( 
converter  is  a  heavy  band  carrying  the  triiinijons  on  which  it  jnir 
ported  and  swings.    The  tranuion  on  one  side  is  solid,  ami  has  a  gcai 
wheel  by  which  the  (wmverter  is  rotated.    Tite  trunnion  on  ihe  <: 
side  is  hollow,  and  serves  for  thu  introduction  of  tbo  hlant. 
parsing  throngh  the  trnuniou,  the  blast  Js  delivereil  to  a  tuyere  I 
below  the  Imttom,  into  which  tlie  ta>eres  open.    The  tiiyeren  vao'  ^ 
number  from  10  tu  Id,  are  made  of  refractory  nmlerlni,  and  itniJi  ttiyi^n 
is  perforatwl  by  luu  to  twelve  small  holes.     The  eonverters  are  ma«f^ 
with  a  shell  of  iron  from  thn-eijuarters  lo  I  inch  thick,  lined  with  1<^ 
to  12  inchcH  of  lire  brick,  and  hold  from  (i  to  I<i  tons  of  metal.  jfl 

The  action  of  tJie  pnicewt  is  an  fnllown:  The  converter  lining  lieiugl^| 

goodconditmnand  theconverlet  liotenongh.itisliirne'ldowuonitBRid^^l 

and  the  charge  of  melted  pig-imn  run  in.     In  this  po.titimi  Ihe  luetal  fi^H 

hebl  entirely  lieiow  the  line  of  tuyeres,  ami  the  blaot  la  ihereronr  tnmiqH 

_  llir,  I'nf  IK -"'I'  ■■*'  ;il|  Ml.-  '■1iiirL'<-  •'  i'l    Mi"i<— ■-!  '«  Kfi'iiylif  l-o-L  i.<  iIimB 
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nprigbt pomtiuii,  iiud  at  tlie  saints  time  tLe  blast,  iiitder a  pressure  o{20  In 
3i>  poiiiitls,  is  tiinieil  on  in  ordT  to  ke«i>  the  metal  from  flowing  inW  flu* 
tayeres.  Immediately  the  silicon  of  the  pig-iron  oxidizes,  and,  as  a  re 
suit,  the  giapLitic  carbon  of  Ibe  pig-irou  is  changed  touombined  carbon. 
In  from  3  to  5  miimtes  mo'it  of  the  silicon  has  been  oxidized  to  silica, 
vliich  unites  with  the  oxides  of  iron  and  manganesij  t'onned  at  the 
same  time,  producing  a  slag.     This  is  known  as  the  first  periml,  and 

vhnrticterizi>d  by  a  sliort  feeble  flame,  witli  ati  abundant  shower  of 
sparks  from  the  tlimat  of  the  converter,  and  a  peculiar  roar;  t'uvanls 
tbo  end  of  the  period  the  flame  grows  longer,  the  sparks  finer  and  tesa 
abundant,  and  the  second  i)enod  begins,  iu  which  the  flame  grows  mnch 
longer,  and  a  large  amount  of  carbon  is  oxidized,  while  there  is  a  re- 
markable change  in  the  sound  from  the  tiu-oat  of  the  converter.  This 
|wrio<l  lasts  from  4  to  10  minutes,  and  corresponds  to  the  boiling  jwriml 
ill  the  puddling  process;  it  gradually  merges  into  the  third  )ieriod,  in 
wliicli  the  roar  increases,  while  the  flame  diminishes,  but  grows  very 
bright;  this  continues  from  A  to5  minutes,  when  the  flame  and  sonnda 
almost  entirely  cease,  and  the  decarbnriziug  is  complete.  At  this 
point  the  converter  must  be  turned  down  and  the  blast  of  air  turned  olf, 
or  the  iron  will  lie  rapidly  oxidized  and  considerable  loss  incurred, 
while  the  iguality  of  the  metal  may  be  completely  ruined. 

A  certain  amount  of  an  alloy  of  iron  and  manganese,  spiegelriseu,  or 
the  richer  ferromanganese,  high  in  carbon,  is  now  added  t^  llie  con- 
verter iu  order  to  introduce  the  necessary  amount  of  carlrou  to  give  the 
l^rade  of  steel  required,  and  also  to  insure  sounder  castings  by  the  in- 
troduction of  the  manganese.  Formerly  It  was  the  practice  to  turn  tlie 
converter  up  again  and  continue  the  blow  for  a  few  seconds,  but  now 
the  charge  is  allowed  to  stand  a  few  momenta  for  the  proper  mixing 
'Of  the  Spiegel  with  the  iron  and  the  Kcpai-ation  of  the  slag.  The  charge 
])a«  DOW  bveu  converted  into  steel,  and  the  process  has  taken  from  10 
In  20  minutes. 

Instead  of  buruing  ont  all  the  carbon  and  then  adding  it  again  in  the 
Spiegel,  thedecarbnrizing  might  be  stopped  Just  at  the  point  when  the 
tarbou  has  reached  the  right  iiereentage,  and  this  was  formerly  ilone, 
especially  at  Home  Swedish  works,  but  it  baa  been  found  more  pnicti- 
eable  to  burn  out  all  the  carbon  possible,  and  then  add  the  required 
amount. 

The  steel  is  now  poured  into  a  ladle.  The  muverter  is  repaired,  if 
Oeceasury,  and  in  then  rea«ly  for  a  new  cliarge,  while  the  steel  in  llju 
ladle  is  ca«l  into  im^ots.  The  ingots  are  removed  as  soon  as  they  have 
nolidified  anil  taken  to  the  rolling  mill,  where  the  are  rolled  into  rails. 

The  handling  of  such  masses  of  metal  requires  very  powerful  hydraulic 
machinery,  but  this,  as  well  as  the  blast,  is  all  controlled  by  one  man, 
who  stands  on  a  platform  in  a  commanding  position,  and  by  the  move- 
Bent  of  a  few  levers,  couvenieutly  placed  to  his  hands,  directs  and  cou- 
trolfl  tbe  whole  process. 

JUKI— No. -i:i 10 


146  IIULLETIS    12.   UNITED    STATES    SATIO.V.U.    MU9Ei:M. 

A  Besseiijfi'  works  geiiunilly  coiitaiiis  ii  pair  of  eoiivt^rwrn,  ami  iu  llie 
best  works  iibout  thirty  blows  aro  made  tliiriiig  the  24  honrs. 

Tlii.i  procesa  i-eqiiires  certain  cbaracteriaticH  iti  tUe  pig-iron  lo  bo 
used,  hi  generid  it  rIioiiUI  contain  about  2  per  cent,  of  Hilicon  in  order 
to  give  tiie  necesmuy  lieat,  liy  its  onmbui^tloii,  to  tlie  bntli  of  m»>tnl  to 
keep  it  fluid.  It  alioubl  coutxin  from  S  to  5  per  e«nt.  of  (larlton,  tiiid 
about  1  per  <ieut.  of  luatipuiese  ia  desiriible.  Htnce  i^Il  tliu  ptiottpbomit 
and  sulphur  present  in  the  pif^-iron  i»  fouud  in  tlie  steel,  and  since  they 
injure  the  quality  of  the  nietat,  it  ia  absolutely  neccJisary  that  they 
should  be  kept  very  tow  in  the  pi>;,  one-tenth  of  1  per  cent,  being  the 
limit  for  phusphoniK,  while  the  ttnliihnr  is  generally  kept  below  half  thnt 
amount. 

The  converter  lining,  especially  un  the  Itottom,  reiiuin-tt  frequent  re^ 
pairs,  since  it  is  subject  to  high  temperature,  to  violent  mechanical  mo- 
tion, and  to  destructive  chemical  action.  The  bottom  iatherofoiv  matle 
separate,  and  has  to  be  removed  on  the  average  after  from  eight  to 
ten  blows,  while  fnmi  thri>e  to  four  aels  of  tnyeres  are  burned  out  every 
2i  hours.  For  this  reason  mnch  more  time  is  taken  up  in  the  re|)nirs 
than  iu  the  actual  process  of  eonveraiou. 

The  pig-iron  is  sometimes  melted  in  auxiliary  cujioia  furnai^s,  while 
at  others  it  is  taken  direct  from  the  blast  furnace  to  the  converter.  The 
Spiegel  is  melted  in  a  cupola,  tapped  out  into  a  hidle,  and  weighed,  so 
as  to  introduce  the  exact  amount  required. 

The  casting  ladle  is  huugonan  hydraulic  crane,  which  swings  around 
in  a  circle  over  tlie  molds  in  whieb  the  ingots  are  eapt. 

The  Bessemer  process  is  eminently  lilted  for  the  production  of  l;irj;e 
amounts  of  steel  at  a  very  low  cost.  Formerly  its  use  wns  almost 
entirely  limited  to  the  miinuf:u:ture  of  steel  ruils,  but  it  is  now  In-ing 
used  largely  for  other  purposes. 

The  construction  of  the  converter  is  shown  in  I'L.  XV,  and  the  general 
arrangement  of  the  .steel  house  iu  ri,.  xvi. 


These  works  are  siliiated  IU  miles  froiii  (.'hicago,  on  Ihe  luutli  side  of 
Calumet  Kiver,  at  its  nioulh.  They  have  a  frontage  <)f  lI.'tlHl  feet  on  the 
lake,  lVt""f»'et  »»"  "'I'  l^^ilumet  Kiver,  and  a  slip  for  vessels  1,000  feet 
long.  There  are  also  11  miles  of  railroad  Iraek  for  the  handling  of 
material,  and  touuectiiig  the  works  witli  six  trunk  lines  of  milroad. 
Thus  they  have  most  ample  means  tor  getting  supplies  and  shipping 
prodnet.  Tliey  cover  .S.T  acres.  Tlie  [dant  comprises  Ibnrblast  furnaces, 
thri-e  H>-ton  eonverlers,  ami  a  rail  mill  where  the  in^-ols  can  be  rolled 
in  a  sinjrle  beat,  l^ach  departiTieiil  is  thoronirhty  equipped  with  the 
most  modern  machinery. 

The  ores  smelted  in  the  blast  furnaces  are  obtained  mostly  from  the 
Lake  Superior  resiiins,  iin<l  frequently  as  many  as  twelve  different 
varieties  are  used  in  a  single  cliarg<^    This  mixture  is  ma<le  up  ia 
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rounds,  consisting  of  one  barrow  of  each  of  the  different  ores,  and  the 
requisite  number  of  coke  and  limestone.  The  charge  descends  uniformly 
iu  the  furnace,  and  from  18  to  20  hours  elapse  between  charging  the 
ore  at  the  top  and  tapping  the  metal  from  the  same  ore  at  the  bottom. 
Thefarnaces  are  tapped  six  times  in  24  liours,  about  30  tons  of  iron 
and  33  tons  of  slag  being  taken  at  each  tap.  While  the  metal  is 
being  tapped  a  sample  is  taken  out  and  cast  in  a  chill  mold,  in  order  to 
guide  the  steel  blower  in  the  conversion.  There  are  nine  grades  of 
iron  recognized,  which  are  the  ordinary  grades  of  one  to  three  diviJed 
by  fourths.  The  iron  generally  contains  about  1^  per  cent,  of  silicon, 
and  3 J  per  cent,  of  carbon. 

The  pigiron  from  the  blast  furnace  is  tapped  into  ladles  holding  about 
10  tons  of  metal,  and  carried  direct  to  the  converter.  It  takes  from 
one-half  to  threeiiuarters  of  an  hour  to  transport  the  metal.  One 
charge  was  successfully  blown  after  standing  14  hours.  During  the 
time  the  pig  iron  is  standing  in  the  ladle  there  is  a  constant  separa- 
tion of  graphite  from  the  metal  going  on,  and  samples  taken  just  be- 
fore pouring  into  the  converter  always  show  a  marked  tendency  towards 
white  iron.  A  little  over  1  per  cent,  of  the  iron  remains  in  the  ladle 
in  the  form  of  a  skull,  which  is  periodically  removed. 

The  converter  is  constructed  with  a  removable  shell,  and  is  hung  on 
cast-iron  trunnions.  The  body  is  cylindrical,  10  feet  in  diameter  and 
llj  feet  long,  and  the  bottoms,  of  which  15  are  supplied  for  each 
converter,  are  somewhat  hollowed  out.  There  are  J  8  tuyeres,  each 
having  twelve  three-fourths  inch  holes.  The  converters  are  arranged 
in  a  row,  and  discharge  their  steel  into  ladles  upon  receiving  cranes, 
which  deliver  the  ladles  to  the  casting  crane  from  which  the  ingots  are 
east.  The  ingot  molds  are  arranged  in  pairs,  and  four  ])airs  are  gen- 
erally used  for  each  blow.  The  height  to  which  the  molds  are  tilled 
is  governed  by  the  weight  of  the  rail  to  be  made. 

At  the  beginning  and  end  of  the  cast  a  sample  of  the  steel  is  cast  iu 
a  small  ingot,  and  subjected  to  tests  to  determine  its  quality.  For  this 
purpose  they  are  drawn  out  to  a  bar  1  inch  square,  under  a  steam 
hammer.  One  end  of  this  bar  is  drawn  to  a  rod  one-<[uarter  inch  s([uare. 
The  1-inch  bar  is  nicked  while  hot,  and  broken  when  cold  to  show 
the  fracture,  and  the  quarter-inch  rod  is  bent  cold  on  the  anvil.  A 
sharp  bend  at  right  angles  without  showing  any  tendency  to  fracture  is 
considered  satisfactory,  but  in  many  cases  they  are  doubled  tiat  with- 
out breaking. 

As  soon  as  the  ingots  are  cold  enough  the  molds  are  lifted  off  from 
them  and  they  are  taken  to  the  rail  mill,  where  they  are  rolled  into  rails 
in  a  single  heat,  each  ingot  making  four  rails.  The  steel  made  is  of 
excellent  quality  as  shown  by  the  mechanical  tests,  and  its  comiK)sition 
is  kept  very  uniform,  containing  about  0.034  per  cent,  silicon,  0.112  to 
0.118  per  cent,  phosphorus,  1.20  to  1.21  per  cent,  manganese,  0.35  to  0,4 
per  oeot.  of  carbon,  and  0.(^25  per  cent,  sulphur. 


''4 
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Tlie  blast farnaceshnv'o  aciipacity  of  produciugiroti  eaoHgh  rnr3,30(l 
tone  of  rails  per  week,  but  tLe  capacity  of  tho  steel  aad  rolling  millH  u 
grcftter,  ami  by  tlie  addition  of  cupolas  for  iiidepetidcnt  reineltiiig  nt 
pig-irou  the  proiiiict  can  be  liropght  up  to  4,()ll(>  tous  of 

The  collection  was  mode  by  E.  B.  Kirby,  E.  m.,  aud  E.  L.  Zukwki,  t 
H.,  iu  Stipteiabor,  1884. 

A  large  series  of  the  ores  smelted  in  blaat  furnace  No.  5,  nearlfi 
of  wbich  are  from  the  Lake  Superior  miuos,  together  with  the  flai 
aud  fools,  were  taken  September  '.i,  1681,  aud  ou  the  following  day  ftl! 
o'clock,  when  the  metal  was  caut  from  the  cbarges  they  r^-prtMteat, 
ladlefiil  was  selected  and  followed  tbrnugh  tbe  whole  [>roveas,  to  thti 
rolling  of  the  ntil,  and  fiampli>s  takeu  to  repre«eut  each  Bt«p.  Tbnw- 
tton  of  the  blast  furnace  was  reguhir  aud  normal,  and  the  pig-imii 
smelted  of  the  nsnal  grade,  aud  the  operations  tlironghnuc  repre»eut 
the  regular  work  of  the  plant.  To  these  are  a<tded  soiuo  general  ti|iwi- 
tuens  illustratiug  the  process,  together  with  a  large  series  of  the  ruCniu- 
tory  materials  used. 

The  charge  in  the  blast  furnace  for  several  weekK  previous  to  titkiug 
the  samples  was : 

rouurit. 

li!  barrowB  coke,  each  5i'i  p-oiinrts ti.aoo 

6  barrows  tiniMtouo,  each  S2R  ponuds 3,150 

I  barrow  Angelme  Hematite 7W 

1  barrow  Barnuui . (KXt 

1  bnrrow  Catubria iKW 

1  barrow  Clupin MO 

1  b»rruw  Cleveland,  specnlar DM 

1  barrow  Clevelanil,  hematite !W0 

1  barrow  LndlngMu 80O 

1  barrow  Michi^aDinie . 700 

a  barrowa  Pilot  Knob,  oa^h  800  pound* l.fiOO 

2  barrows  Aiimniit,  oaoli  rton  poimda I. CM 

ConrerterspittingK , Wa 

Steel  Burap . .  iH 

Old  ingot  looIdH 377 

Total 19.934 

Fifty-nine  rounds  of  the  above  charge  were  introduced  on  the  'IW 
the  samples  were  takeu,  making  371,711(1  pounds  of  fuel  aud  SliH,Vli 
pounds  of  ore,  dux,  etc..  charge*).  ^ 


(I)  Ileiaatlte.  L'lavulmid  Miue,  Mikrqiiotte  County,  Mlclilp 

(9)  Itunmtite.  CloveiaiiilMhii',  Mitr>|iietl«  Coiinl.v.  .Mi< 

(U)  Ili'lnatiU).  AngellnnMiiiP,  Mitr>|iielt«  Coiiiil'. 

(W  Tlomntitr.  llnniiitn  Minn,  Mari|iii'tt«  ('niitiu 

i,r>)  Heiiiatiir.  Cambria  Minu,  MHn|ii"lt«  Ci>iii>i  ^ 

[6)  Magnetite.  M>i<l>l|iHm.i.»  M.i..^  Mi.ri,»..t.tu  f..:. 
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(7)  Magnotite  and  hornblende.    Micbigamme  Mine,  Marqnette  County,  Michigan. 
(54800.) 

(8)  Hematite.    Chapin  Mine,  Menominee  County,  Michigan.    (.'>47%.) 

(9)  Hematite.    Chapin  Mine,  Menominee  County,  Michigan.    (r»4795.) 

(10)  Hematite.    Lndingtou  Mine,  Menominee  County,  Michigan.     (5471)7.) 

(11)  Hematite.    Summit  Mine,  Ontonagon  County,  Michigan.    (5471^2.) 

(12)  Hematite.    Pilot  Knob  Mine,  Iron  County,  Missouri.    (r>4802.) 

Flux. 
(I)  Limestone.    Chicago,  Cook  County,  Illinois.     (54784.) 

Fuel. 
.(1)  Coke.    Connellsville,  Pennsylvania.    (54770.) 

Products. 

(1)  Slag,  from  previous  tap  of  metal.    (45753.) 

(2)  Slag,  first  flush,  12.45  p.  m.     (54752.) 

(3)  Slag,  second  Hush ;  just  before  tapping  metal,  1.40  p.  m.    (54754.) 

(4)  Pig-iron,  from  beginning  of  tap,  2.09  p.  m.     Grade  1^.    (.54818.) 

(5)  Pig-iron,  chill  sample  from  beginning  of  tap.     (54821.) 

(6)  Slag,  skimme<l  from  the  iron  while  tapping,  2.15  p.  ni.     (54755.) 

(7)  Pig-iron,  from  end  of  tap,  2.20  p.  m.     Gra<le,  H,     (54819.) 

(8)  Pig-iron,  chilled  sample  from  end  of  tap.     (54826.) 

STEEL  HOUSE  SPEOIMEXS. 

The  second  ladle  of  beat  19  of  the  blast  fiiruace  was  selected  to  follow 
through  the  process  as  "  blow  No.  13391."  The  metal  weighed  22,4()0 
pounds.    The  record  of  the  blow  is  as  follows : 

IjOOO  pounds  of  scrap-iron  were  charged  into  the  converter,  and  at — 

3.03i  p.  ni.  the  pig-iron  was  poured. 
3.04  p.  m.  converter  turned  and  blast  let  on. 
3.07  p.  ni.  second  period  began. 
3.10  p.  m.  third  period  began. 
3.12}  p.  m.  end  of  blow. 

3.13i  p.  m.  converter  turned  down  and  blast  shut  off;  length  of  blow  9}  min- 
utes ;  blast  varied  from  18  to  20  pounds. 
3.16  p.  ni.  1,200  pounds  of  spiegcl  addeil. 
3.1(H  p.  ni.  steel  poured  into  ladle. 
3.19  p.  ni.  fintt  ingot  cast. 
3.23  p.  m.  eighth  ingot  ciMt. 
^.'M  p.  m.  molds  stripped  from  ingots. 
3.48|  p.  ni.  eighth  ingot  loaded  on  car.     All  were  then  taken  to  the  scales. 

(1)  Pig-iron,  chill  sample,  taken  as  the  metal  flowed  from  the  blast  furnace  into 
the  second  ladle.    2.15  p.  ni.     (5478().) 

(2)  Pig-iron,  chill  Hauiple,taken  as  the  metal  was  poured  from  the  laille  into  the 
converter  39  minutes  after.     (54824.) 

(3)  Graphite  skull,  taken  from  the  bottom  of  the  hot  metal. ladle.    (54747.) 

(4)  Converter  spittings,  consisting  of  globules  of  metal  and  slag  thrown  from  the 
mouth  of  the  converter  by  the  force  of  the  blast  during  the  converHion  of  the  pig-iron 
into  steel.    (54760.) 

(5)  Steel  slag,  formed  in  the  converter  during  the  conversion  of  pig-iron  into8teel| 
•ample  taken  from  under  the  converter.    (54750.) 
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(It)  Steal  Hlitg,  ftiraieA  in  tile uouverLerduring  the  cvuverwon  ufpiK-irou  iutu  vlvtl; 
Mtniple  tukeu  from  nailer  Elm  uonvcrler,  ahowing  iinnic  metal.     (54Trtl.) 

(7)  S|>ii»gelet8eu,  liu  ullujr  urirmi  uiiil  iiunsancin  rlcb  i>i  ritrlKiii:  asoU  to  ncnrluir- 
\ta  tliu  bstli  uf  metal  at  the  t)uO  oflbe  blow.     (54tC!9.) 

(■5)  8pieg(>IeiRen,  nil  alloy  or  iruu»nduiaiiK»neMTi(ih  lii  fBtl'iin  ;  iiw.l  inrisrarliiirife 
tho  bath  of  uioUil  at  the  eaa  of  Ibc  blow,    (olrar.  1 

(9)  Spienelulseu,  average  utmplo  before  uioltini,'.     (TilB^Oj 

(!('}  HpiegeinlRen,  after  ni«l ting.     <S4^«!().) 

(11]  Ouke.  from  Coiiiielliivillfi,  PHaoHylf&altt  i  thciI  tn  mirll  Njiiugclolwii  in  Pit]ii>l». 

(r.4TW.) 
( Iii)  LimMtonp,  naed  iu  meltiag  itpio|^U'isui]  iii  (iujiuIb.    ( '>477U. } 
(I:))  Spiegeleiton  tHafi,  fruiit  tin-  iiii)iula.    (54756.) 
(14)  Htwl,  t^I  ingtit;  takeii  fmiii  bociiiiilng  »r  tbe  eut.     (^4^-(.) 
{15)  Bteel.  test  ingot;  ilrawii  ibiwn  ruirlur  tlir  »bi!nin  Iiamiiiir  In  om-f.ninl.  inch 

Bi]nare  aud  fhon  coileil  r.olil.     (MA31.) 

(10}  Stocl,  U«t  llip>t;  ilruwii  il»wri  lilliltir  lll>«  mIx^iui  liMiiiiiiiirMiul  llioii  coilrrl  vtiM. 

(u4a»U.) 
(171  Storl  »l«g,   takru  fnini  llie  onntitiK  ladle  aftur  tin-  mtljil  liml  bw-u  tspiicd. 

[.'V47in.l 

HMI.-SIII.L  SAUI'hES. 

The  riwot'd  iseoiitiiinid  in  Mii;  rail  mill  ns  Tollows: 

:i.r>lt  p.  m.,  flnt  int!ut  iu  rolicaliug  fiiniaet-. 

A'X'  ]i.  m..  Dntt  ingnt  out  of  toltoatin);  Inrnucn  sent  lo  blooming  trnin. 

i.'X}\  \i.  m.,  blooiti  uiiti>rB  Ihit  rollH  of  tbii  rnil  mill  aflir  liavliiK  gtiae  tliioiigb 
lupaweBiu  tliu  bUioiiiiiig  truiii. 

4.3t'i  p.  ID.,  raila  leave  the  hiIIm,  baviuj;;  gone  tbroii^li  7  paxiies  in  the  ritil  train. 

4.401  p.  IU.,  nnitpair  of  inila  ilepiuiiteil  at  the  auil  of  cooliuf;  table,  'I  hi'ursand 
!i3  miautea  lifter  the  nioUl  was  tapped  rnmi  the  bliist  fiinmco. 
(1)  Reheating  nimler,  fniin  thp  l^iemens  ^:i4  fiirnncc  for  reheating.     (.'•47l>'2.) 
{■i)  RolbT  scale,  from  niil-mill  riilis.     [hi"<^.) 
CD  Itolli-r  Hcale,  from  niil-mill  rolt».     ir,4Tr.:i.) 
|.l)  Itail,  rii;;eiid.>f  mil,     <:Hlriir..| 
(.-.)  Kail  srctii.n,  tiikeii  from  tlie  ii-i.lill.!  of  a  l^id-fnot  IniL'tli.     (.Mr'llj.) 

(iKSKKAL  St.l.rsTli\Tlii\-S  IIF  TIIK  l-l!IK.-B!yX. 


)f  Iliu  bbist furnace  cm  blowing  out.     (ri474i;.) 
I  baiiiiiiHr  to  line- fourth  ilicb  M|iiare  nmllieut 
,-rvbl.>«-.     (r.4S:ia.) 
■T  iliiring  the  blow  ;   repreReiil alive  sample. 

Hi)   Indiana  block  c.iai,  ii.si'il  tiii<ic>r  r  Iu-  boilcru  c.-f  tlio  ster)  bouse  and  mill.     (rA'i-0.) 
(71  N'lil  ccal,  wiiHhed,  rrinii  Slrcator.  llltiiois;   ciheil  in  thc^  I^icmiiuiih  gas  prodiicvrs. 

'.".4:- 1.) 

(ri)  Niil    coal,  iraslinl.  finm   .-Urcalor.  Illinois.;   ii-cl  in   llir  SicnieiiN  ya^  prodnceri 

and  .tttbc  mill.     (:il.-^;l4.) 

llKFIIACrOkY  il.lTF.IilM.S. 

(1)  Benezctto  lin<  brick,  iiseil  in  lining  the  liliiHt  fnriiiicu  ii|>  to  tbe  top  of  tlie  lioab. 
<r>47'.>0.) 

(2)  Clarion  fire  brick,  used  in  lining  tlio  blast  furnace,  from  the  top  of  tbe  boab 
iw  3D  feet.    (M7GC.) 
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(3)  No.  2  fire  brick,  uned  in  lining  tbo  blast  furoaco,  from  29  feet  above  bo.sb  to  the 
top  of  the  stack.     (54777.) 

(4)  Prepared  Portsiuontb  clay,  nsed  for  mortar  iu  lininir  the  blast  fnrnuce.  It  has 
been  boiled  and  mixed  with  one-half  its  weight  of  gronnd  old  fire  brick.     (548^15.) 

(5)  Prepared  Utica  clay,  used  in  building  blast  furnaces.     (54776.) 

(6)  Blue  clay,  fn>m  Wilmington,  Illinois,  used  for  closing  the  tap  holes  and  other 
porpofR's  about  the  furnaces.    (54764.) 

(7)  Fire  brick,  taken  from  bosh  of  the  blast  furnace  after  being  in  use.     (54785.) 
(S)  Fire  brick,  taken   from  the  walls  of  the  blast  furujice    xiftcr  being  in  use. 

(54748. ) 
(9)  Ganister,  Lake  Superior  cpiartzite;  used  for  lining  the  converter.     (5478^{.) 

(10)  Crushed  ganister,  used  in  making  refractory  mixtnre  for  lining  the  converter. 
(54774.) 

(11)  Firo  clay,  from  Streator,  Illinois;  used  in  making  refractory  mixture  for  lin> 
ing  converter.     (54767.) 

(W)  Fire  clay,  crushed,  from  Streator,  Illinois;  used  in  making  refractory  mixture 
for  lining  converter.     (54773. ) 

(I*^)  Quartz  sand,  from  Utica,  Illinois;  used  in  making  refractory  mixture  for  lin- 
ing converter.     (r»4775.) 

(14)  Ball  stutf,  made  from  crushed  ganister,  tire  clay,  and  sand;  used  for  lining 
the  converter.     (54778. ) 

(li»)  Old  tire  brick,  used  in  making  refractory  mixture  for  lining  the  bottoms  of 
wnverters.     (54765. ) 

(10)  Fire  brick,  crushed  ;  used  in  making  refractory  mixture  for  lining  the  bot- 
toms of  converters.     (54772.) 

(17)  Lining  material,  made  of  crushed  ganister,  sand,  and  lire  brick  ;  used  for  lin- 
I      >Dg  tbo  bottoms  of  con  verters.     ( 547  63. ) 

(18)  Joint  stuff,  used  for  making  the  joint  between  the  vessel  and  its  bottom ; 
**>»<ieof  loam,  ganister,  and  lire  clay.     (54789.) 

(1!))  Tuyere,  used  for  the  introduction  of  the  air  into  the  molten  metal.     (54791.) 
('JO)  Hydraulic  cement,  used  for  fastening  the  tuyeres  into  the  bottom  of  the  con- 
verter; made  of  Portland  cement  and  clay.     (54787.) 

(21)  Loam,  from  Joliet.  Illinois;  used  for  lining  steel  and  hot-metal  ladles. 
(54768.  ^ 

(22)  Stopper,  used  to  close  the  vent  of  the  casting  ladle.     (54788.) 

The  Smelting  of  Pig-Ibon. 

For  tills  purpose  iron  ores  are  mixed  with  suitable  fluxes  and  with 
tbe  nect»ssary  fuel  and  the  whole  charged  into  shaft  furnaces  into 
which  air  is  blown  for  the  combustion  of  the  fuel  to  furnish  the  heat 
necessary  for  the  operation. 

The  shaft  furnaces  are  circular  in  section  and  vary  greatly  in  diame- 
ter and  also  in  height,  according  to  the  amount  of  metal  they  are  to 
I    prodace.    Small  old-fashioned  charcoal  furnaces  produce  from  3  to  4 
tons  i>er  day,  while  a  few  modern  coke  furnaces  have  produced  300 
tonsinadfty.    The  diameter  varies  at  different  heights  in  the  same 
il^jhoHMMt  and  the  adinstment  of  this  diameter  is  very  important,  since  it 
4ie  chief  factors  in  determining  the  success  of  the  furnace. 
n  of  the  furnace  are  openings  for  drawing  off  the  metal 
iUBj  above  these  are  other  openings  for  the  tuyeres  for 
of  the  air.    Tiie  top  of  the  furnace  is  kept  clo8e<l  in 
968,  except  when  material  in  bevug  \\\UoAx\<^^^  ^vA 
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(list  below  the  top  are  openiDj^H  for  drawiiiff  off  Ihe  bot  gase; 
are  used  for  various  piirposeB  aboiit  tie  tnrtiiii-e- 

Tbe  general  arrangement  and  conslructioii  of  a  typiml  blast  fur- 
Dace  is  shown  in  i'l.  xvii.     Plb.  xviii  jiiuI  xis  sbow  two  princiiml 
views  of  a  cbarL-oal  furnace.    The  stock   Hour,  or  where  the  material 
is  aseeinbleil  preparatory  to  ebargiug  into  the  t'nrnace,  is  shown  in 
xviii,  anil  the  Iwttoin  of  the  fnruace  where  the  pig-iron  andttlac 
tupped  out,  Just  after  a  cast  has  been  made  and  while  the  iron 
still  very  hot,  in   PL.  xix.     Pls.   xx,  xxi,  and  itxu  show   tfpi 
seeucfs  about  a  coke  furnace.    The  top  of  the  furnace  where  the  matei 
als  are  ohnrged  is  shown  in  pl.  xx;  the  hot-blast  stoves  in  PL.  x: 
and  the  general  arraagementa  and  surroundings  of  a  furnace  in 
XXII. 

As  the  charge  deseouds  gradually  in  the  furnace  it  is  lirst  thorongl 
dried,  then  any  volatile  coniititneuts  are  driven  oil',  and  llually  the  i 
is  reduced  to  metal  from  the  ore.    This  passes  on  through  the  fnrna<!« 
and  absorbs  carbon,  and  when  it  comes  to  the  zone  of  fusion  near  the 
tuyeres  the  whole  charge  melts.    The  iron,  by  it»  gn^ater  specific  grur? 
ity,  settles  to  the  bottom,  while  the  s1»g  doats  on  top,  and  botli  ai 
periodically  tapped  from  the  furnace. 

Tbe  reduction  of  th<$  iron  is  accompanied  by  the  reduction  of  othi 
coustitueuts  of  the  ore,  aTid  the  product  always  contains,  besides  car- 
bon, which  is  both  combined  with  the  iron  and  separate  ms  graphite, 
silicon,  manganese,  phosphorus,  and  snlpbur.  The  amount  of  silicon 
depends  upon  the  amnner  of  running  the  furnace;  the  amount  of  man- 
ganese  and  sulphur  dejiends  partly  on  this  and  partly  on  the  amoants 
in  the  charge,  while  all  the  phosphorus  in  the  charge  will  be  found 
the  pig  metal.  Uocasioually  other  things  occur  in  small  amounts  in 
metal. 

A  few  ores  contain  Just  the  right  amount  and  kind  uf  earthy  msl 
to  furnish  sufficient  slag  to  cover  the  melted  pigiton  in  the  bottom^ 
the  furimce  and  protect  it  from  the  direct  nction  of  the  blast,  whi 
would  otherwise  oxidize  It  again  and  thus  defeat  the  object  of 
smelting.  It  is  more  usual,  however,  for  the  ores  to  contain 
of  acid  constituents  which  would  form  a  corrosive  slag  that  would  8i 
destroy  the  lining  of  the  fnruiice.  it  is  therefore  usual  to  add  a 
flux,  which  is  generally  limestone.  These  ores  form  more  slag  than 
required  to  cover  the  iron. 

Charcoal,  anthracite  coal,  coke,  and  raw  bituminous  coal  are  nse«l  as 
fuel,  and  sometimes  two  or  more  of  these  are  used  together. 

i;ilOWN  I'OINT  FimsACE. 

These  works  consist  of  two  blast  furnaces,  TU  feet  by  IS  feet  and  & 
by  Iti^  feet,  built  on  the  banks  of  Lake  Ghamplain,  at  Crown  Pointy  E 
('ouiity,  New  York.    The  ores  used  are  from  Crown  Point  Mine,  near  ll 
and  trout  the  Cltat«augay  Miue.    The  v^-'uduet  is  Bessemer  pig-li 
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(8«.'.-Jiiilduottt,u,  i*kkXV,i 
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divided  into  five  grades,  and  tbe  capacity  about  40,000  tons  a  year. 
The  fael  ased  is  generally  a  mixture  of  anthracite  coal  and  coke,  and 
the  flux  is  a  half-and-half  mixture  of  magnesian  limestone  and  marble 
chips.  The  furnaces  are  supplied  with  Siemens-Cowper-Cochrau  lire- 
brick  stoves  lor  heating  the  blast  to  about  1000°  F. 
The  usual  charge  in  the  70  by  18  furnace  is : 

Poands. 

Anthracite  coal :^  250 

Coke 1,000 

Lamp  Crown  Point  ore 4, 175 

Separated  Crown  Point  ore 75 

Forj^e  cinder 850 

Chateangay  ore 1,450 

West  Rutland  marble 1,600 

Mount  Independence  magnesian  limestone 1, 550 

Total 13,950 

During  29  days  in  Julj'^  and  August,  1884,  the  furuace  produced  2,000 
tons  of  pig;  50  per  cent.  No.  1 ;  35  per  cent.  No.  2 ;  15  per  cent.  No.  3. 
About  10  per  cent,  of  the  product  of  the  Crown  Point  Mine  consists  of 
concentrating  ore,  which  is  crushed  and  concentrated,  part  of  the  con- 
centrates being  smelted  in  a  Catalan  forge,  similar  to  the  Belmont  forge. 
The  collection  was  taken  by  Mr.  J.  B.  Mackintosh,  e.  m.,  September, 
1884,  and  shows : 

Ore. 

(1)  Magnetite,  feldspar,  and  hornblende.  From  Clmteangay  Mine,  Franklin 
County,  New  York.    (54425. ) 

(2)  Magnetite,  containing  qnartz.  Crown  Point  Mine,  Ehscx  County,  New  York. 
(54422.) 

(3)  Concentrates,  consisting  of  magnetite,  with  a  little  quartz.    (54421.) 

Fuel 

(1)  Anthracite  coal.  Delaware  and  Hudson  Canal  Company  Mine,  Wilkes-Barre, 
Pennsylvania.     (54420.) 

(2)  Coke,  made  from  Blossburg  coal,  Tioga  County ,  Pennsylvania.    (54426. 

Flux, 

(1)  Limestone,  magnesian.  Mount  Independence,  Rutland  County,  Vermont 
(54423.) 

(2)  Marble.     Rutland,  Rutland  County,  Vermont.    (54433.) 

Products, 

(1)  Pig-iron,  No.  1.    (54427.) 

(2)  Pig-iron,  No.  2.     (,')4428.) 

(3)  Slag,  produced  in  making  No.  2  pig-iron.    (54419.) 

(4)  Pig-iron,  No.  8.    (54429.) 

(5)  Pig-iron,  No.  4.     (54430.) 

(6)  Pig-iron,  No.  5,  white.     (54431.) 

(7)  Slag,  token  from  tbe  hot  blast  stovea.    (54424.) 
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From  this  (.'atalan  forge  are  showii : 

([)  HBitui-tilBniidigiiartz, cnisbeil, THS-ly  Tui  HV|>uiutiuu.  Chiwd  I'utnt  Mine, £«mi 
Cminty,  New  Ynck.     (54Jm) 

<2)  Seiiarnted  or«.  uiagaetile  with  n  littln  nanTI/..  CniKii  I'oinl  Mint.  Ewt 
C111111I.V,  New  Yoik.     (544aa,) 

(;<)  TttJliiiKB,  separated  from  Crown  Pmut  nr«H.     (r>4'l!lT.> 

(I)  Wroiiglit  iron,  MUi|>1e  bilM.     <S44:i3,) 

(5)  CinilN.     (544:14.] 

WAEWICK   FirBKACK.  ' 

This  furnace  i»  HJtiiMod  on  tbe  line  of  the  t'liilnileliiliia  and  JlMillDi.' 
Itailroiid,  at  PotUlDWii,  Montgomery  County,  Peiiusylvunia.  Iltia'i 
loet  by  15i(  fept,  and  provided  witli  iron  pipe  bIovps  for  beating  lti>^ 
blast  to  abont  8*iO^  F.  The  ores  smelted  fioiisistof  amixMireofaisrep 
variety,  and  it  is  not  tiTicoinmou  to  use  six  nr  seven  difleri^at  kliidii  mi 
once.    Tbecliarge,  wlien  tbenainplesof  jiig  ironHliown  were  taken,  vu: 

Fvrrmt 

Rnaslei]  Boyertowu :M 

Elbit 10 

Cooper  Mining  CoiiipoDy lit 

Stitiea  Island  '•  ReA" T} 

8l»teii  Manil  "Black" 7* 

8l»t«n  lalaud  "Brown" "4  J 

Heniatile 7| 

Scrap  cinder Id 

Mill  Kinder I« 

100 

LimcBtnup as 

Tbe  fuel  used  is  a  mixture  of  tliree-itnitrters  anthracite  uoal  ami  OM- 
qiiarter  coke,  and  2,(MHI])oundawillamelt  3,2(K)pouud8o('ore.  Thecol- 
lection  shows: 


•w»  Mine.  BrrkN  County.  Pe^mtylvania.  (MIDI ) 

Riaten  Inland,   Ric-hmoiid  CouDtjr,  Kmr  Tm^ 

Sinieu  Inland.  Kichmoud  County,  Knr  To* 

Btaren  Island.  Rirlimond  County,  K*w  Tttk- 


ll)  Magnelilesndcalcite.  Boyt 
(-;>)  Roaatfd  Boyertown.     t54ll)r 
(^1)  Limonitc.  called  "  Red"  ot 
(54 10:1.) 

(4)  Liiuonite,  called  "  Browu  " 
(:i41ll4.J 

(5)  Limonito.  calle.!  '■  Black  '■  » 
(Sllilfi.t 

m  LrmonilP,  called  "Hematite."    (iA\i'2.> 

(T)  Magnetite,  pyrrlintlte,  and  qnarii.     I'ivo|ipt  Mining  Compaiiv  Minn.  Cfaraler, 
M.irri8  County,  New  Jerwiy.     (HIW).) 
Ca)  Hoioatil«,  from  the  iHlund  of  Elba.     (.'>4lOT.) 


jn  Scrap  finder.    (MlS-Vt 

(i)  Cinder,  Iroin  nail  mill.     r.^41^H.) 

(3)  LlmasloDe,    Putt  K«Dtiedi',  Alautgomorf  Coiuitj',  PaM^lTaMliL.    (MIOD.) 
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Producte, 

(1)  Pig-iron,  No.  2.    (5412^.) 

(•2)  Slag,  made  with  No.  2  pig-iron.     (54127.) 

(3)  Pig-iron,  No.  3.     (54123.) 

(4)  Slag,  tnado  with  No.  3  pig-iron.     (5412(>.) 

(5)  Fine  dust    (54124.) 

NORTH   CORNWALL   FrRNACE. 

The  North  Cornwall  Furnace  i«  situated  ^  miles  south  of  Lebanon, 
Lebanon  County,  Pennsylvania.  The  furnace  is  G/>  feet  by  15  feet.  The 
blast  is  heated  by  Pleyer  hot  ovens. 

The  only  ore  smelted  is  that  mined  from  the  (Ireat  Cornwall  Mine. 
This  is  very  high  in  sulphur,  and  generally  contains  a  little  copper, 
and  the  pig-iron  is  known  as*' Cornwall  Red  Short'' iron.  A  small 
amount  of  ore  from  the  surface  is  smelted  direct,  but  most  of  it  requires 
to  be  roasted  for  the  removal  of  the  sulphur.  The  ores  carry  12  to  02 
l)er  cent,  iron,  6  to  20  per  cent,  silica,  trace  to  1  per  cent.  co[)per,  trace 
to  3  per  cent,  sulphur,  and  0.001  to  0.004  per  cent,  phosphorus. 

The  fuel  used  consists  of  a  mixture  of  anthracite  coal  and  Connells- 
ville  coke,  and  the  Hux  is  a  limestone.     Tiie  collection  shows : 

Ore. 

(1)  Magnetite,  surface  spec inuMi.     (;'»4171».) 

(2)  Magnetite  anil  pyrrhotite.  *(5417(>. ) 

(3)  Roasted.     (5417H.) 

Fuel 

(1)  Anthracite  coal.     Draper  Colliery,  Schuylkill  County,  Pennsylvania.     (54180.) 

(2)  Coke,  from  Connollsville,  Penusylvaniu.     (51175.) 

Fhu, 
(1)  Liraestone.     Krider's  Quarry,  Lebanon  C'ounty.  IVuusylvania.     (54181.) 

Products. 

(1)  Pig-iron,  No.  1.     (54106.) 

(2)  Slag,  produced  with  No.  1  pig  iion.     (54170.) 

(3)  Pig-iron,  No.  2.     (54107.) 

(4)  Slag,  produced  with  No.  2  pi^-iron.     (54171.) 

(5)  Pig-iron,  No.  3.     (541GH.) 

(6)  Slag,  produced  wilh  No.  3  pig-iron.     (54172.) 

(7)  Slag,  crystal  1  i ztid  ;  produced  with  No.  3  pig-iron.     (54174.) 

(8)  Pig-iron,  mottled.     (54169.) 

(9)  Slag,  produced  with  mottled  pig-iron.     (54173.) 

(10)  Backshot  iron,  a   mixture  of  pig-iron  in  small  shot  cemented  by  a  difficultly 
fasible  slag.     (54177.) 

By-products. 

(1)  Fine  dnst,  taken  from  the  pipe  lear'ing  to  the  hot-blast  stove.     (54165.) 

(2)  Flae  dust,  taken  from  the  tloor  of'  ho  hot-blast  stove.    (54164.) 
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Tliu  aver!i(;«  eoiniHiaitiuii  of  tbe  pi^mm  is  abown  Ity  U10  fi 
tattle,  tbe  Hatuiilei*  bniug  taken  fr»m  many  tnim  of  each  jtrade. 


Sul|.hi.r  iS(  - 

Phnii|>lioni(iri 

CoidIiIdihI  carlion  iCi.'i .... 

tlnivliltc  (Qr) 

Ciippflr  <Cn) -_..._, 

Iron,  etc.,  ondetBimtiKd. .. 
Total 


0,M8 
O.OM 

3,*n 
e.TM 

93.7*1 

Q.niD 

l-ifttnt 
H  AH 

;;S 

sxis 

b,TSb 

KMlM. 

~    1 

t.3i 

ftroM. 

cm 

MU 

«W.O0O 

1IN.VW 

!«.«» 

UO-Mi 

- 

AnaljRtiB.  Diioth,  Oarret  au<l  Blair 

LOSGDAiE  lEON  COMPANY. 

Tbe  furiip«es  of  tbie  coiupaii.v  are  Iocati»l  at  Longrlolp,  AlU'ginnv 
Conuty,  Virginia.     (See  PL.  x\ii).    The  ore  wseil  is  hmonlu-  miiHti  nMf 
tlie  furnace,  and  tlie  Itiel  is  coke  made  from  New  Itivur  bohI, 
Sewall,  Fayette  County,  West  Virginia. 

Tbe  collection  was  taken  liy  C'apt.  J.  H.  Johiiflori  unit  sliowsi^ 


ulnwl  nMf 


(1)  LiiDaaite,  loinp  ore.     (5S909.) 
(■>)  Liuion/r*,  line  ore.    <5ri9(W,> 
(:{)  Limonite,  wnsliud  tint)  oru.    (r<ri8!KI.) 
(1)  Tniliuga,  traiu  >Taatiur.     (riTiOUL) 


(I)  LimeBtoni-.     {551M):i.) 


rroduE 


(1)  Pig-iroD.  Xo.  I.     (r.5*W.) 

(3)  Slag,  [irodiiced  in  making  Ko.  I  iiig-imii.     (r>5H^.) 
(.11  Pi«.iron.  So.  a.     i'^m.) 

{4)  Slag,  proilnced  in  mnkingNo.  'Jpiu-iton.    (."^■'91,) 
(5>  Pig-iruu,  No.  :i.    ("j5^2.) 

(li)  Siag,  prixliiced  in  making  No.  :s  |>i);-irnn.     (rv'i''<i;{.  | 
(T>  Pig-iron,  mottled.     (rKiSSt.) 

(8)  8lag,  slioiring  cryiilalli/.iition  ;  [>ro*lnce<i  in  making  mnttlcil  pig-ii 
(I'l  Pig-iron,  KViiy  forge.     (."V-Wti.) 
(lit)  Slag,  proilncpd  in  making  gray  fiirge  pig-iron.     (iV>897.) 
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MISSOUKI  FURNACE  COMPANY. 

The  plant  of  this  company  is  located  south  of  St.  Louis,  at  Caromlelet, 
t  Louis  county,  Missouri.  It  was  built  in  1861).  There  are  two  tur- 
aces,  56  feet  by  15  feet. 

The  ores  used  are  mainly  from  the  Iron  Mountain  and  Pilot  Knob 
lines.  Thelluxis  quarried  near  by  and  the  fuel  consists  of  a  mixture 
f  Bryden  bituminous  coal  and  Connellsville  coke.  The  collection  was 
iken  by  Mr.  J.  P.  Gazzam,  e.  m.,  August,  1884,  and  shows: 

Ore, 

(1)  Hematite.  Pilot  Knob  Mine,  Iron  County,  Missouri.     (r>4r)7l.) 

(2)  Hematite.  Pilot  Knob  Mine,  Iron  County,  Missouri.     (54572. ) 

(3)  Hematite.  Judith  Springs  Mine,  Fraukliu  County,  Missouri.     (54576.) 

(4)  Hematite.  Iron  Mountain  Mine,  St.  Frauyois  County,  Missouri.     (54579.) 

(5)  Hematite,  washed  ore.  Iron  Mountain  Mine,  St.  Francois  County,  Missouri. 
>4575. ) 

Fluxte. 

(1)  Limastone,  compact,  granuLir.     (545S'i.) 

(2)  Limestone,  crystalline.     (54.58:i. ) 

(3)  Limestone.     (54584.) 

Fuel. 

(1)  Anthracite  coal.     (54587.) 

(2)  Bituminous  coal,  Brydon,  Illinois.     (54591.) 

(3)  Coke,  from  Connellsville,  Pennsylvania.     (54595.) 

Froduiiis. 

(1)  Pig-iron,  No.  1.  Ma<le  from  Pilot  Knob,  Iron  Mountain,  and  Southwest,  hema. 
jte  ores.     (54598. ) 

(2)  Slag,  produced  in  making  No.  L  pig-iron;  taken  from  the  runner,  and  contain- 
Dg  pig-iron  on  the  bottom.     (54602.) 

(3)  Slag,  produced  in  making  No.  1  pig-iron.     (.54(>05. ) 

(4)  Pig-iron,  No.  2.  Made  from  Pilot  Knob.  Iron  Mountain,  and  Southwest  hema- 
iteores.     (54600.) 

(5)  Slag,  produce<l  in  making  No.  2  pig-iron.     (54607.) 

(6)  Slag,  self  slacking,  containing  shots  of  niotal  ;  ]>roduced  in  making  No.  2  pig- 
ron;  buckshot  iron.    (54606.) 

(7)  Pig-iron,  No.  3.  Made  from  Pilot  Knob,  Iron  Mountain,  and  Southwest  hematite 
res.    (54599.) 

(8)  Slag,  vesicular;  protluced  in  making  No.  15  pig-iron.     (51610.) 

(9)  Slag,  honeycombed  :  produced  in  making  No.  W  pig-iron.     (54611.) 

ST.  LOUIS   ORE    AND   STEEL   COMPANY. 

The  four  furnaces  of  this  company  are  located  at  Sonth  St.  Louis, 

it  Lonis  coauty,  Missouri.    Two  are  60  feet  by  U  feet,  one  60  feet  by 

JtfJBet,  and  one  65  feet  by  16  feet.    The  ores  used  are  mainly  from 

'lutein  aud  Pilot  Knob,  and  the  product  is  Bessemer  pigiron. 

'T  fuel.    The  product  of  the  four  furnaces  is  about  55,000 
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The  collection  iticluiles  a  very  complete  series  uf  tlie  jiii;  luvtaU  of 
different  grades  and  two  samples  of  slag. 


SI»K,  jirudiicuil  ill  making  Nu.  1  pig-iran.    (55408.] 
tiloK.  produced  In  making  No.  3  pig-iron.     (55409.) 

BOANB   I  EON   nOMPANY. 

The  blast  furuaces  of  this  company  are  looateil  at  ItockwwHl,  B«M 
County,  Tennessee.  There  are  two  furnaces  05  feet  by  Itt  fwl  midB 
feet  by  14  feet,  snpplied  with  iron  piiw  bla.st  stovt>i!i.  The  on*  UKil 
consist  of  the  local  fossil  ores.  The  llux  is  a  limestone  quarrWou 
the  bank  of  the  Twiinessee  River  neae  tliel'iiniaccs,  and  the  fuel  m  (■"tf 
made  from  a  coal  uiincd  near  the  I'liiuaim. 

The  charges  iu  the  furnaces  are: 

I  In  BmVfnK-  

j  N«.nRm.    N.>.!ir..D.I  Xa.3i» 

I    1-oaniti.        fe<mdt.    '    '■">"'" 
ltii«  eonl I  62.-.  Mi.  "^ 

lil'onipKiiy i\  ,.„ 

°"i>- \    ""     ■•""    'Z 


I'ruHBtiroofblust,  ;H  jhiuiiiIh  t«  »i  |>oimili<.     Temtx-rAtiirt.' ofMaBt,  IKMI-  V. 
The  collection  was  taken  by  Mr.  M.  M.  Dnni-aii,  siiperintemlen'i 
August,  1884,  aiHl  shows  : 

Of. 

(I)   Il>'oiaIiU',  fi>H»i]  ore.     Knt^kivniid Mlnc«,  Rwtno Conuty,  TennuaBec.    (546tn-) 
(-2)  HeuiatitH,  eolt  fosHJ!  nni.     CreHrent  Mice,  Roane  County,  TenneaMe.    (MS*-' 
(:i|  Hematite,  hnrd  Tosail  xin,  l»k<-u  -ii)  r»K(.  Ueluw  tbe  surfHi'c. 
Koiine  Cunnt,v,  T«uue98e«.     (o45U3,) 
(4)  HemmtiU',  soft  (uFsil  ciri-,     Wrlchnr  Mm-,  Kkdh'- I'm 


Crewpnl  Ml"'' 
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(1)  Limestoue.     (54522.) 


Flux. 
Fuel 


(1)  Bitntniuons  coal,  used  for  tbe  mauufactnre  of  coke.     (54532.) 

(2)  Coke.     (54521.) 

Products. 

(1)  Pig-iron,  No.  1  foundry  iron;  made  from  fossil  ores.     (54501.) 

(2)  Slag,  produced  in  making  No.  1  foundry  iron.     (54513.) 

(3)  Pig-iron,  No.  2  foundry  iron  ;  made  from  fossil  ores.     (545<)4.) 

(4)  Slag,  produced  in  making  No.  2  foundry  iron.    (54515.) 

(5)  Pig-iron,  No.  3  foundry  iron ;  made  from  fossil  ores,     (5450(). ) 

(6)  Slag,  produced  in  making  No.  3  foundry  iron,     (^^l^*) 

(7)  Pig-iron,  No.  1  drillings,  showing  average  quality.     (54501).) 

(8)  Pig-iron,  No.  2  drillings,  showing  average  quality.     (54510.) 

Accessories. 

(1)  Flue  dust,  from  gas  ways  of  the  furnace.     (54512.) 

(2)  Ashes,  from  the  hot-blast  stoves.     (54508.) 

Tho  following  series  of  analyses  made  in  the  laboratory  of  the  de- 
partmeut  by  Mr.  J.  A.  Allen  rei)resent  the  different  grades  of  pig-irou 
and  the  corresponding  slags : 

Pig-iron. 


Xo.  1  iron. 


>»o.  2  iron. 


Xo.  3  iron. 


Per  cent.    I'rr  cent.    Per  crnt.    Per  rent.    Per  cent.    Per  cent. 


8Uicon(Si) 2.50 

Phosphorus  (P) '  1.32 

Sulphur  (S) 0.024 

VangnneAO  (Mii) 0. 6r{ 


2.63 
1.35 
0.027 
0.74 


2.9H 
1.20 
0. 025 
O.Gl 


2.07 
1.27 
0.027 
0.78 


2.80 
1.25 
0.020 
0.68 


3.12 
1.3:.    ' 
0.041 
0.62 


Per  cent 
3.08 
1.34 

0.  038 
0.81 


Slag. 


8Uiai(SiO,)...  

Alumina  ( Al^Oj) 

Protoxide  of  iron  ( FeO) 

Protoxide  of  manganese  (MuO) 

Lime(CaO) 

Sulphide  of  calcium  (CaS) 

MjgDesiaiMgO) 


No.  1. 


No.  2. 


No.  3. 


Per  cent.    Per  cent.    Per  cent. 


33. 10 

33.  1.-) 

3t.8o 

18. 15 

17.30 

18.90 

1.00 

0.  58 

0.85 

0. 56 

0.54 

0.38 

3S.  08 

30. 52 

37.30 

2.  70 

2.47 

2.32 

6.79 

5.96 

6.32 

100.38  • 

1 

Oil.  58 

100. 92 

The  Application  of  Iron. 


THE    FAGERSTA    STEEL    WORKS. 


These  works  are  located  at  Wt^stanfors,  Faj^ersta,  Swetlen,  and  mann- 
ftctare  Bessemer  steel  of  very  high  grade,  partly  da<^  tA  t\ak^  ^B^%S^ 
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purity  of  tlie  ores  iisml  uiid  imrtl j  iluu  t«  tUu  skill  displayed 
on  till)  worka. 

The  irou  ori^s  iiiiil  limestone  eni|iloyetl  at  tlie  cbarcoal  Mast  t 
at  Westaiifors  ami  Fagersla  consist  of  the  following  component  i»rU: 


8ill»(e<0t) 

AlnmiDH  (A^Oi) 

UniP(C»Ol - 

MiiKDMlit  (Hg0> 

Frobnide  of  muieuiMB  <UdO)  .. 

FiDtniidaoriraalPnOI 

BMqaloiideQfironiFaAf 

CarboDic  aold  (CO,) 

Fh»pliorioiiold(P,0>l 


.  fuTDIMM 

^nti»rU:   . 


The  average  i;heinlcBl  com  posit  ion  formed  by  thu  mixture  of  tbew 
irou  ores  with  the  limestone,  employed  lut  flux,  in  iia  follows; 


1 


8iliCB(SiO,) 11.93 

Alamioa  (A]jOa) B.M 

Llrno  (CnO ) 7.  5! 

Magnesia  (MgO) 2.T6 

Protoxiilsof  inaaganese(MnO) 5.G3 

Pnitoxiileoriron(FcO) I».7U 

SeBciuioxideof  iron(F&;0^) 43. «l 

Carbonic  acid  (CO,) (i.(8 

PhiwpLoric  acid  (PjOj) 0. 013 

100.  oi:i 
Such  a  charge  yields,  npou  smelting,  from  48  to  511  per  ceut.  of  p'S^ 
iron,  which  is  tapjied  direct  from  the  blast  furnace  into  the  Bessemw 
converters,  and  consists  on  the  average  of  the  following  eompoufi"' 
parts: 

Vri-  ctnl- 

Carlxiu,  comliiiioil  (CC) :(,4)» 

Carbon,  |;rR]iliitLc;(CGr) l.'2«9 

8ilicou(Si) 0.7TI 

MaiiBanesotMn) i.Vn 

Pliu3|.lioriiH  (P) 0.ftJ7 

Sulphur  (S) trace. 
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The  blast  fiimace  slag  contains : 

Per  oeot. 

SUioa(8iO,) 41.96 

Alamina  (AltOs) 7.02 

Lime(CaO) 25.04 

Magnesia  (MgO) 17.75 

Protoxide  of  manganese  (MnO) 6.57 

Protoxide  of  iron  (FeO) O.iKJ 

Alkalies  not  determined 

9e.57 

As  no  spiegeleisen  or  ordinary  cast-iron  is  employed  to  recarbnrize 
the  metal,  the  '^  blow  ^  must  be  stopped  when  the  proportion  of  carbon 
in  the  steel  is  rednced  to  tbe  proper  degree.  Notwithstanding  this, 
the  steel  is  entirely  free  from  red -shortness. 

The  following  analyses  show  the  chemical  compositions  of  the  various 
classes  of  steel  employed  for  tbe  purposes  specified : 


I  Carbon.  ]  Silicon,      ^anga.   Pho«ph«r.  ^^p,„^ 


(s)  Steel  for  soft  plate*,  railway  axles,  etc. 

(5)  Steel  for  gnn  barrtsla,  shafta,  etc 

(e)  Soft  ateel  for  tools,  saws,  etc 

(d)  Hard  steel  for  tools,  chisels,  taming  tools,  etc. 


Percent. 

Per  cent. 

Per  cent. 

Per  cent. 

0.085 

0.008 

Trace. 

0.025 

Trace 

0.25 

0.036 

0.234 

0.022 

1)0. 

0.70 

0  032| 

0.256 

0.023  , 

Do. 

1.05 

0.0«7  1 

i 

0.355 

0. 028  ' 

Do. 

as. 


An  analysis  of  the  slag  from  the  converter,  taken  at  the  close  of  the 
procesSy  shows  its  composition  to  be  as  follows  : 

Percent. 

Saica(8i02) 46.70 

AlnminaCAJaOa) 4.24 

Lime(CaO) 0.48 

Magnesia(MgO) 0.17 

Protoxide  of  manganese  (MnO)   t)2.37 

Protoxide  of  iron  (FeO) 15.63 


99.59 


DRKALDY^S    BXPBRIMENTAL    INQUIRY    INTO  THE    MKCHANICAL    PROPERTIKS  OF  FA- 

6BR8TA  STEEL. 

Mr.  David  Kirkaldy,  of  London,  has  made  a  very  elaborate  and  sys- 
tematic investigation  of  the  product  of  the  Fagersta  works.  The  exam- 
ination was  designed  to  show  the  actual  mechanical  properties  of  the 
average  product,  and  this  was  carried  out  very  carefully. 

A  selection  of  the  specimens  tested  has  been  placed  on  exhibition  in 
the  Museum. 

Series  A, 

To  ascertain  the  mechanical  proi)erties  of  twelve  hammered  bars  of 
various  degrees  of  hanlness,  or  the  behavior  of  the  steel  when  sub- 
jected to  the  various  stresses  which  occur  in  engineering  works,  name*'' 
9110— Na 


r 
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pulliug,  tliruatirig,  bL'udiug,  ttvistiag,  ami  sheariug,  bars  coutoiuiag! 
O.g,  0,6,  0.3  of  carbon,  tlire«  of  eacL,  were  used  to  obtain  an  hvi 
The  bars  were  all  liammered  to  2  iacbea  Bquare,  wen  all  similarly  p» 
pared  and  all  similarly  testeil,  so  that  the  results  are  strictly  coinpan- 
blo.  Throughout  the  entire  series  of  experiments  the  stress  isezprctiMd 
'  in  pouuds  per  t>quare  inch  of  the  Hi>edii)eu's  origiual  area  anlwa  It  il 
otherwise  stated. 

First.  Fulling  or  tensile  stress— ntrcngtk.~E{asM(i  stress,  62,033, 63,0«fi, 
68,100,  t3,lU0  |H)uads;  ultimate  stress,  85,200, 106,603, 102,632, 61,312 
ponads. 

Ductility. — Contnictiou  of  the  speuimeu's  area  at  fracture,  2.65,  B.II, 
11.^,  61.52  per  cent,  of  the  original  area.  Ultimate  extension,  or  tbe 
amount  that  the  specimen  has  stretched,  1.8,  5.1,  6.6,  16.5  per  ceuU «( 
ita  original  length.  In  the  order  of  their  carbon  contents  the  bigliot 
being  given  first. 

Characteristics  offracturr. — Bars  1.2,  0.9,  0.6,  all  broke  mure  or  l« 
suddenly,  and  are  wholly  granular  and  right-angled  fraetures:  IbeUJ, 
or  softest,  broke  very  gradually,  appearance  wholly  silky  and  of  cup- 
form.  In  the  granular  fractures  some  radiate  trom  the  center,  vbilrt 
others  from  or  near  the  side  of  specimen  presenting  a  faa-hke  appeU' 
ance. 

Secoiid.  Thruating  or  compressive  stress. — Specimens  equiil  lol,!!,^ 
and  8  diameters,  showed  the  following  results  under  elastic  fttreu 


Odd  dlamgler . 


U,4M        U,U)        M* 


The  stress  becomes  gradually  reduced  as  the  length  is  increamd,^ 
hardest  bars  under  thrusting  giving  the  highest   results,  wbiob 
found  not  to  be  the  case  under  pulling  stress. 


Two<IliMuBt''r  . 


DIUMtaHTW 

1.1 

•■'  i  •■•  _ 

Ptaruli. 

piMnrf..  '  ra-x^.  1 

IM,WT 

lTS,aR      IM,«M 

la3,MS 

IIIW      WfcB 

mm 
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KffecU. — All  of  tlie  lili^meter  lenntLs  bulged,  tbrew  of  tbe  ^-diaiuetei- 
etraded  or  fractureil  by  one  portion  au^ulail.v  sliding  off  the  otber, 
hereao  tlie  otbers  assumed  ik  skew  form  without  fracture.  All  of  lUe 
iliauieUirs  likewise  cliauged  lo  a  skew  form  except  tUo  soflt'sl,  wliicU 
ackU'-tl  in  ttie  center  without  fracturing,  iis  was  also  the  cai^e  with  idl 
f  tlii<  Sdiamuters,  e:eeptiug  uue  of  the  hardest,  which  suapjwd  after 
Dukliug. 

Third.  Btittiinij  or  tramiversc  strenn. — Strength. — The  bars  planed  t^) 
a  by  1.90  inches  placed  on  beariugs  20  iuehesa[»ii't,  supportediailie 
niterohowed  atelasticHtress,  21,133, 21,7(H),  18,333, 15,707  pounds,  and 
t  olttiuate  stress,  32,od!),  13,S:(3,  38,145,  2.'>,L>S3  pounds,  each  beiug  tlie 
MS  of  tbe  three  bars  tested,  giveu  iu  tbu  order  of  carbon  coutents. 
SHffnesii. — Tbe  ultimate  deHcetiou,  at  rupture,  or  that  wheu  tbe  great- 
it  ntress  watt  reached,  was  us  follows :  0.78, 1,41),  3.31, 5.11  inches. 
Effects. — The  three  bars  1,2,  and  the  three  bars  (»,il,  and  one  of  the 
G  broke,  presenting  a  granulated  fnieture,  while  the  others  doultleil 
[tirithoul;  bivaking.  In  order  to  develop  the  change  in  the  form  of 
Iteu  aiid  of  sitiiilar  liars  whou  tested  aomo  had  circles  drawn  mi  their 
den,  Boaie  diagonal  lines,  others  iraosverse  lines,  aud  others  both 
uisverse  and  longitudinal  lines. 
Fvurth.  Tteintinn  stress. — These  s[ievimens  were  formed  with  three 
|uare  bosses.  In  testing  the  one  iu  the  center  r«maiusconiparativel.y 
ationury,  whilst  those  at  each  end  are  made  to  rotate  simultaneously 
1  the  same  directiou. 

Strtfnffth. — These  bars  having  a  sectional  area  of  1  s«iuare  inch  and  a 
Knonal  length  of  8  diameters,  resisted  at  elastic  stress  1,135,  1,125, 
083,  763  i)ouuds,  actiug  upon  a  lever  12  Inches  in  length  on  each  end 
'.  tbe  siiecimeu ;  and  at  ultimate  stress  2,120, 2,3'M,  2,261, 1,520  puuuds. 
Rigiditif.—'the  amount  of  ultimate  torsion  was  U.2itl,  0.703,  1.021, 
210,  eHcb  of  these  being  the  mean  of  six.  On  examining  the  detailed 
nalttt  It  will  be  noticed  that  both  halves  of  the  specimen  do  not  tracture 
itbu  same  tune,  thus  B  1060,  the  llrst  half,  ^'ave  way  at  ll.'J07,  whereas 
r  half  was  mo^ed  to  U.227  before  fracture  occurred,  the  other 
mens  varying  more  or  less. 
Bfftett. — The  lines  on  the  three  hardest  bars,  1,2,  show  that  they 
Kfe  been  twisted  from  two  to  four  tenths  of  one  turn  before  fracturing, 
rs  lUl  from  seven  to  uine  tenths,  0,0,  from  uine-tentbs  to  one  turn 
ll  oue-ttinth,  whilst  the  Hottest  from  two  and  ahalf  turns  to  three  and 
lr«e-quarters  previous  to  beiug  fractured.  The  hardest  biirsall  broke 
iddeul.v,  the  fractures  being  i-,omposed  of  many  spiral  formed  pieces 
tid  all  presenting  a  due  granular  appearance.  Those  of  medium  hartt- 
>alt  broke  with  »  well  defined  spiriil  fracture  at  an  angle  varying 
•ft67  degrees,  ;i  Htraight  fracture  between  tbe  extremities  of  Hie 
"If  the  Hi'parutiou,  presenting  a  fine  granular  appearance, 
e  very  diftei-ently  to  the  others,  as  they  all  p:irled 
II.'  |i,rpendicuUr  lo  Ihe  ax.\4,  v^'e*ttv\\A\xVN  ■** 
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Fifth.  Skmiimj  KlreHK.—Thi»  is  tbc  stress  tbat  coiiits  into  action  on 
the  pinH  of  bridge  aud  roof  liuks,  namely,  a  nentet  link  pulling  in  one 
direction  while  tlie  two  aide  links  pull  iu  the  op|K)(dlo  direction,  tlins 
teuding  to  ont  or  shear  the  pin  at  the  twojuiietioiie. 

Mren^fA.— I'ltimatP  shearing  stresB  61,412,  79,7;{7,  ■  71,648,  45,410 
pounds  por  Hquara  inch,  giveu  iicoording  to  eiirlion  contt>utH,  each  being 
the  mean  of  experiments  on  three  bars.  These  exiwrinieuta  prove  that 
the  strength  to  reeiet  a  eheariug  is  on  an  averane  oue-fonrth  k-as  than 
the  tensile  strength. 

UarSntmn. — As  shown  by  the  amount  of  detrucion  before  mplure 
«.UB,  0.249,  0.281,  0.323  parts  of  1  inch. 

Effect*.— "VUff  hardest  bars,  1,2,  were  very  slightly  eiil,  butbrokoimd- 
denly  into  mitny  small  pieces  at  tbejuuctious;  0.9,  more  cut  aud  fewer 
pieces  i  0.0,  edges  more  curved  on  reverse  sides,  and  cut,  only  tvo 
smiill  pieces;  the  fractnrejs  l>ei»g  all  granular,  excepting  where  cat 
Bars  0.3,  or  the  softest,  reverse  sides  more  curved  and  cut,,  and  reioain- 
iujE  portiuus  parting  with  a  smooth  shining  surface. 

Seriet  B. 

Steel  iugots  oast  to  (i  iD;:heK  square  were  tested  by  pulliog  to  meet- 
tain  the  mecbanieal  effects  pr«luced  by  their  being  hammered  down  te 
5, 4, 3,  and3  iucb  square  ban*.  Fonr  ingotH.  of  different  degrees  of  hipd- 
ness,  coutainiug  0.8,  0.0,  0.4,  nnd  0.2  of  carbon,  were  operated  apon.     ■ 

Une  set  was  testett  us  received,  the  other  set  as  annealed.  Hie  Ht 
ferenees  between  the  unuuncaletl  mid  the  annealed  are  more  maikedii 
the  elastic  than  iu  the  ultlmat*^  stres.^  borne. 


n.tsj  4LSW 

.._ «>.7«  WIM 

;  »t.*a  I  M.K1 

!  ST. mm  '  nMt 

TwImi— ...  «k™<  '  M.10 


trrtnL     ftoKb.  PtmmU. 

CI        n.«»'  74  fM 

t.  I  '      T3,  SU  T(.  Id 

T.i      M,tsi ,  v,at 

8,1      at,m\  M.)M 


Annealiug  the  bars  gives  ILStt  per  (.■ent.  less  in  the  elastic  and  4.13 
per  cent,  in  the  ultimate  stress 


iV-* 


Mt'M.jA        m 


L  *• .    ("mjuwi-n:"         at    A<MM,B*^)r7.Bn         »' 

H^^^^^^^^. ..»....« '  n-HKM'k.a?*  M.i    fM.WXBto7V«U  >' 

^ lMB3I.Mf  •*«>>  1»^    <Maa^l»3ikM» 
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ense  mMtroii(<:tli  tine  to  Imiameriiig  is  iiotcoustaut  for  tbe  four 
:  wbiUt  the  increase  in  greatest  ia  tlio  aortost  material  under 
>S8  il  isjiist  the  reverse  aiider  ultimate  stress  as  ia  also  shown 
leated  Biteoimotis. 


UlUnwM  Mteu. 


Puunill. 
rminlTJSOhitf.ailV 


eral  average  shows  33.3  per  ceut.  as  the  gain  in  strength  of 
ne  to  hammering  G-inch  ingots  down  t^  2  inch  sqiiiirebars. 
ring  also  increases  the  ductility  of  the  material,  aa  proved  by 
tens  becoming  more  contracted  iu  area  at  fracture,  and  also 
resse  in  tbe  ultimate  extension. 


Anoealeil. 

AnE«l«l. 

Ptritnl. 

PTemt. 

PfKBOlC, 

ttota    2.1  to  S.I 

(rom   1.1  M  3.1 

from    1.7 to  S.5 

fton.l4.Blo  48.0 

ttma   !.l)KH(l,a 

rtom   7.2(0 12.7 

ftom   S.IIoST.S 

fnini   3.1  I.I  IT.  U 

frmn   4.Jlnie,l 

ftoni27.llo«.l 

rn.tnlI,8to»2.6 

ftoiaie.2tuII.K 

framlI.!lto4t.(i 

rco'R     4-Stdl3,3 

from   T.8to14.» 

Serieti  C. 
:hauicai  effects  produced  on  steel  bars  containing  1.0.  0,5, 0.IO 
by  reducing  to  various  sizes,  viz,  3,  2i,  2,  IJ,  1  and  j  inch 
:»,  some  by  hammering,  otiiers  by  rolling  were  nest  tested, 
series,  as  in  the  preceding,  and  for  the  same  reasons,  spec- 
lapboate  were  prepared  tmd  tested  as  unanuealed  and  an- 
lis  bars  kamuiered  from  3-inch  square  to  ^incb  square,  and 
tiled  to  the  same  sizes. 


iieulwl'. 

AnawlHt- 

[>ilT»«nM. 

ii«]«d. 

AnDMled.    Diffgnuca. 

48,850 
49.833 

i»,eij 

3a.  A 
B0.4 

S»,ft 

80,884 

/■oirnlt.        ftr  imt 
BS,»»l                  3.3 
7B,M2                  8,0 
53,7)15  ■                11.  n 

\^ 

41.  l» 

76, 919                 J- a 

^ 

M,0t7 
M..IT 
!B,8M 

as'  io«.7M 

8.0  1      ».47<l 

W.9      M.ni 

100.  «s              a.  9 

71,477                  XI 
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HHiumeredbai'fl  gave  a4.5per  cent,  lessio  the  elastic  and  7.2  iH-rwnt. 
ill  the  iiltiuiate.  aud  rolled  bars  14.3  and  r»  per  ceot.  as  the  result  of 
an  Dealing. 

The  softening  of  the  steel  dne  to  annealing  is  also  shown  h.t— 


>r«. 

Ullin.»to«(ewlaB. 

^T." 

Z" 

DcMtipiioD. 

.23; 

.it.. 

Dtltor 

as. 

ftrwiK. 

rttml. 

IW»»t 

PirBMl. 

fVroM.  IW 

MtcjiVrMM.  ArMt 

3.1 
».! 

11.  T 

IS 
U.1 

10.  s 

«.» 

14.8 

ti.n 

05 

9S.a|         il.9 

0-15 

1.9  i            11              I 

TDt4.l  innui,. 

11, 4  1         SB.  B 

7.1 

11.  a 

_ili_ 

l.J              50 

a 









JMM: 

1,1  .            ff 

H.4 

"'v 

I4.» 

M.2 

;" 

t.i              13 

■ 

0.1B 

'•"-"■■ 

M,« 

3.. 

ia.i 

1J.8 

n-e 

1.0          «i       _. 

The  increase  in  the  amonnt  of  stress  borne,  both  elastic  and  altioath 
due  to  the  additional  work  in  the  tnanufactnre  in  redaciug  fW>m  3inob 
sqnare  to  ^  inch  square  is  shown  by — 


— '""■ 

rnn 

Doated. 

EI«tic  «™., 

i                 Ultimate  -Ittm. 

HraiineM 

1: 

r-mndt. 

r^r^t 

I'oimrlf.                   Vf^ 

0.8. . 

From  38,600  to  78.300 

101.  f 

Prodi  TO.OM  to   OJ.MO           ^ 

102.  S 

Imean 

Tot 

'  From  V.'.WU  I.j  76,fla7 

7C.T 

FromOS.ftSSIolOl.M           »■ 

10 

30  B 

01 

M.S 

4-e 

Fr«rnSS,»«to   M.780           "■ 

i'"-"»-»«i 

M,3 

From  a,6t3  t»   9J.H3           i* 
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Tbe  high  percentages  were  partly  dae  to  cold  hammering  and  cold 
rolling,  and  do  not  proceed  wholly  from  the  additional  work  bestowed, 
as  is  shown  by — 


Description. 

Annealed. 

Elastic  8tre88. 

Ultimare  ntress. 

HiiDmered : 

1.0 

Poiindt, 
From  46,700  to  69,700 
From  29,800  to  47.800 
From  24,600  to  31,900 

Percent.                Poundt, 

49.  6      Vmm  7n  09J;  fA  199  7Rn 

Percent. 
73. 1 

0.5 

•.IS 

60.4 
29.7 

From  69,640  to  82,120 
FromS1.587to   56,870 

17.9 
10.2 

Totftl  IDMUI 

From  33.700  to  49.800 

47.8 

From  64.051  to  g7,2S0 

36  2 

Rolled: 

1.0 

From  44,300  to  64.800  • 
From  27,600  to  41.200  | 
From  20,900  to  27,900 

40.3 
49.3 
33.5 

From  72.912  to  127,980 
From  60,193  to  80,210 
From  50,227  to   52,640 

75  5 

as 

33.3 

a  IS 

4.8 

Totftl  mMMi ............... 

From  30,933  to  44«638 

44.3 

From  61,111  to   86,943 

42.8 

These  percentages  are  the  real  values  strictly  due  to  the  additional 
work  expended  iu  reducing  the  bars  from  3  inch  to  ^  inch  sqnare. 
The  increased  ductility  of  the  material  resulting  from  the  processes  of 
mannfactore,  as  evinced  by  increased  contraction  of  area  at  fracture, 
is  presented  iu  the  following  table : 


Contraction  of  area. 


Description. 


Unannealed. 


Hammered; 

LO 

0.S 

0.15.... 


Per  cent. 
From   0.4  to  20.0 
From   4. 4  to  47. 0 
From  41. 9  to  59. 0 


Total  mean |  From  15. 6  to  42.0 

BeUed:  '  ^^ 

1.0 From   0.5to  20.0 

0.5 From   4.4to  43.0 

•lis From  57. 8  to  72.0 


Total  mean: i  From  20. 9  to  45.0 


Annealed. 


PerarU, 
From   L  6  to  25. 0 
From  &  4  to  55. 0 
From  52. 3  to  75. 0 


From  20. 8  to  51. 7 


From  2.8  to  80.0 
From  5.4  to  51.0 
From  64. 2  to  7&0 


From  24. 1  to  53. 0 


Series  D. 

Ten  tests  were  made  to  ascertain  the  increments  of  length,  with  cor- 
responding sets,  under  a  gradually  increased  pulling  stress  of  rolled 
'Steel  plates  of  various  thickness,  containing  0.15  of  carbon. 

Two  plates  of  each  of  live  dififerent  thicknesses,  viz,  one-eighth,  one- 
quarter,  three-eightbs,  one-half,  and  iive-eighths  inch  were  used. 

Series  E, 

Ten  tests  were  made  to  ascertain  the  decrements  of  length,  with  cor- 
responding sets,  under  a  gradually  increased  thrusting  stress,  sped- 
mens  cat  from  same  samples  as  series  D. 
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Tljt'  ax'erage  increniPTitB  of  llip  first  8erie«  iirt'  the  average  dwe- 
meiits  of  tbe  seconil  pedes  fts  shown  iu  table.  As  20,000  pooodi  ia 
rhn  liiglient  stress  commuii  to  all  the  8|>eciinens  it  will  now  be  used  u  J 
staudnrd. 


BuUo 

■tlH.. 

nUiMUitrtM. 

Lhco 
(Mrie. 

SwM 

IHries 
D). 

»ft»00 

M,*00 
27,  WO 
M.1W 

!B.0»7 
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F"). 
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».(m 

02. 9M 

SbhII 

(HriM 

>■). 

TI.MO 
M,7«» 
»,34S 
6«.<2B 

sa,«s 

1^ 
D|. 

P«m4: 

N.l» 
«!.»» 

U.SM 

fil,«lS 

JIM. 

UUMHHttlfd; 

Pmndt, 

G3,3M 
87.  W» 
ffl,»» 
31.100 
28.000 
W.WO 

Ponndt. 
50,900 
St,4M 

•JUaou 

30,  KK) 
28.300 

r«*. 

1* 

5T,l!t 

11 

«."• 

Uma 

u.m 

30,700 

Z2.m 

H.I10 

uta 

ADDWatd: 

U,BOO 
»3i»» 

zB,»ao 

S7.80* 

a.  300 

M,200 

ai.wo 
n.»o 

SS,700 

M,7n* 
20.  WO 

3t,36T 
87,807 

07.  US 

■-i.su 

S1.0T0 

ti.nx 

S0,M2 

ts,m 

R),T15 
BO.KK. 
SO.  HZ 
t«.01S 

ts,«oo 

tO,K>!> 
U.KO 
U.400 

47.no 

mw 

Hnn 

3i),ue 

W,OBO 

».»« 

»787 

sa.vn 

>t.B7S 

The  large  Hpeciiiieus  give  tioiiienhat  higher  results  tbau  the  s 
whilat  the  loug  ones  are  very  considerably  less. 


To  ascertain  the  mechanical  eflects  iind  the  variations  cansfd  by  ^\j 
ference  in  the  shape  and  proportion  of  fiieeiniens,  rolled  steel  platp^^ 
varions  thicknesses,  tested  under  pulling;  stress,  the  same  materia*  ** 
series  D,  were  tested. 

Tholarger  specimens  were  10  by  10  inches;  the  smaller  spectni* 
were  ii  by  IJ  inches.    In  order  to  develop  the  change  in  the  for» 
the  large  specimens  when  nuder  stress,  some  of  the  plates  had  cir^^ 
and  others  diagoniil  lines  drawn  on  the  surface.    The  altered  app- 
anc*  of  these  circles  and  lines  at  the  concluHion  of  the  esperiniei 
shown  by  a  plate. 

It  is  interesting  to  compare  the  result  obtained  by  lestlng  <lir 
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and  Lh«  xmall  pieven,  with  ttiose  i>f  a  hundred  iiinbeB  alreaily  given       ^H 
under  series  D.                                                                                             ^H 

OUiDutogiUnilDU.                           ^H 

DMeTlpilDD. 

F').            F'l. 

,iSL    „„. 

l^MBMlnll 
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« .... 
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11 
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BO.T 
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tl.tl         14,  T 

Prr  cml.    Ttt  tttii.           ^^| 
S.21             S.4S          ^H 

U.S           Sl.l 

Itaw 

».l   «., 

tt.l 
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».T ;      as.0 

14,BB!         SS.04          ^H 
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S2.0           84.3!         a3,l            08.1,         34.4           43.8          1T,4«           Sl.Sl          ^H 

n 

VmtL 

«..          RS          ».,|        «..          «,,          «..         ,»»;        «.„         ■ 

These  resalts  show  the  large  speoimens,  which  tiehl  the  highest  stress, 

stress,  have  coutracted  most,  thus  to  some  extent  aceoiintiug  for  the 
differences  in  the  stress. 

Seriea  F. 

To  ascertain  the  mechanical  effects  prodaced  on  steel  plates  of  various 
thicknesses  by  holes,  some  drilled,  others  punched,  testa  under  pall- 
ing stress  were  made.    The  same  material  as  series  D,  E,  and  F  was 
tested. 

There  are  three  rows  of  five  each  of  rivet  boles.  3  inches  t)etweeQ 
their  centers,  the  pitch  of  the  tire  holes  across  the  plate  beiug  2^ 
inches. 

lu  the  five  nnannealed  plates  with  drilled  holes  the  loss  of  tensile 
strength  ranges  from  21.72  to  25.13,  the  average  being  23.21  per  cent.) 
and  those  annealed  from  23.n4  to  27 .OS,  average  24.!l3  per  cent,  yield- 
log  a  total  average  of  24.06  per  cent.     The  lost*  iu  no  instance  was 
nearly  so  great  as  that  representing  the  material  removed,  the  mean 
being  24.00  against  30.80,  or  0.74  per  cent.  less. 

In  tbefive  nnannealed  plates  with  punched  holes  the  loss  of  tensile 
strength  ranges  from  30.50to49.04,  the  mean  beiug  37.35.     The  greatest 
losa,  49.04,  occurs  in  the^-inchplate,  andi3  4.j.l7iii  ihe^.inch.and  least 
in  the  |-incli  plate,  which  the  other  esperimeots  proved  to  be  tbesoftest 
of  tbe  five,  and  consequently  the  punching  had  not  acted  so  iojurioosly 
Bsin  the  other  two.    The  loss  from  punching  is  not  constant,  bnt  varies 
with  the  thickness  and  also  with  the  hardness  of  the  material.    That 
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puiictiiug  bartleni»  i»  provtul  b,v  the  live-tiigUtbs-iuuti  and  one-half-inch 
platiiH  ouly  xlretcbiiigr  1^>  aixl  3.2  per  cent.,  and  also  by  their  break- 
iiig  very  suddenly,  an  iittfwted  by  tbe  apj>eariince  of  tlio  friictiin*,  one 
being  wholly  and  the  other  witbia  5  per  cent,  of  WI10II3'  iintniilu, 
whereas  the  others  are  wholly  silky.  Heafins  ainl  amiealing  tliejiped- 
mena  after  being  punched  Is  found  to  counteract  to  a  considKnible  ex- 
tent the  iujurioua  action,  tli^loss  iii  the  tive-eigbtbs-inrh  being  r«dncFil 
from  -19.04  to  31.32,  snd  the  one-half-inch  from  45.17  to  3rt.l2.  and  in- 
stead of  extending  1.9  rose  to  20.7,  and  from  3.2  to  19.3  per  cieni.,  and 
the  appearances  of  the  fractures  from  wholly  granubtr  to  wholly  silky 
in  the  one,  and  from  95  per  cent,  granular  to  wholly  silky  in  the  oHwr. 
The  mean  loss  of  the  five  annealed  is  31.63  and  3T.i^i  in  the  umtuaealed, 
their  joint  average  being  34.74  per  cent.  Tliis  average  loss,  boir«rer,' 
would  have  been  mnch  greater  bad  the  material  not  hecn  so  extremely 
soft  and  ductile. 

Series  O. 

The  effects  of  bulging  stress  on  rolled  steel  plates  of  varioa.t  tliick- 
ncsses  was  tested  upon  the  same  inateriiil  as  scries  D,  K,  and  F. 

Tlies(>ecimens  for  the  above  test  were  disks,  12  inches  in  diameter,  cut 
out  in  a  lathe,  anil  pressed  through  an  aperture  Ht  inches  in  diiuneter, 
the  end  of  the  plunger  being  turned  to  a  radins  of  5  inches.  The  two 
woodcuts  which  accompany  the  tabnlatetl  report  o(  the  resnlts,  seriea 
G,  show  the  form  of  the  specimen  previons  to  and  after  experiment- 
Ten  pieces  were  tested  as  rolled,  unaauealed,  and  ten  after  beingaunealed. 

The  following  stresses  were  re<iuire<l  to  force  the  specimens  of  the 
various  thicknesses  through  tlie  aperture: 


PoimSt.    Pvunlti.  '  Fnuult.    , 
2t^«le^     i«t.ra     isi.iis 


All  the  specimens  stood  the  onleul  without  the  slightest  sign  ofHIiJ 
cra^k  ur  defect  in  the  manufacture.  The  clear  tone  given  ont,  on  being 
strnck,  by  all  the  spedniens  after  being  bulged,  excepting  those  that 
buckled  owiug  to  their  tblunes".  |>rnves  the  soundness  of  the  tnat«nnl. 

M  A  S  G  A  N  E  S  K. 

MANGiNESB  Ore. 

The  ores  of  manganese  consist  of  vaiiouH  oxM  i  -.>,  both 

faydrOHi^  and  anhydrous, and  find  appllcalion  l<'  ir|ioi* 

blenching  and  »t«el-mukiiig.    For  bleauhing  ii< 
ore  is  diai^olved  in  hydrochloric  acid  which  (^ive.-*  • 
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II  l>e  utilized  fur  Menching  in  a  variety  of  ways.  Tbe  amonut  of 
bluriiie  given  off  <lcpemls  upon  the  iimonnt  of  biaoxide  of  maiignnesu 
MdO-}  iti  tbeore,  ami  ttiii4determiripstli(.>  vnhieof  the  ore.   Ores  con  tain- 

ig  lea8  than  70  per  cent,  of  binoxide  of  manganese  have  littlp  or  no 
nine.  In  Rteel-making  the  ores  are  smelted,  either  iilonft  or  luixeii 
'till  iron  ure^,  in  a  shaft  fnrnHoe,  Just  as  iron  ores  are  »nieltcil.  For 
lis  pnrposo  the  ores  must  contain  only  a  very  small  niaonnt.  of  jihos- 
lioms.  The  prndnct  is  known  as  spiegcleisen  or  ferromanfranese, 
ccortling  to  tho  amouttt  of  manganese  it  coEitJiiiis.  [r  contain.';  a  large 
monnt  of  combined  carbon,  and  is  nsed  in  rbo  st<?el  processes  to  give 

rbon  to  the  metal.     It  also  improves  the  physical  properties  of  the 

et^t  by  introducing  a  little  manganese,  which  aids  especially  in  pro- 
uciiig  sound  castings.     Specimens  of  »piegeleisen  and  ferromanganeee 

ill  bOi  fomid  in  the  steel  collections. 

Besides  the  maugauese  ores  in  the  Census  series  of  iron  on's.  the  fol- 
mint;  cliaracteHstic  specimens  are  shown: 

(1)  Cr/stAllized  and  niMttivp.     Floyil  Couaty.  Gxorgia.     |56354,) 

(2)  CrystiilHcBd  and  miwsive.  Chnmnoy  Hill.  Bnrtow  Connty,  Oe[>r)tiu.  i.'«a49.) 
1^)  MmsIvr.    Oolibins  Minn.  ItMtaw  CouDly,  liiiorgia.     (.56344.) 

(4)  Uamive.    Inilepondeiicc  Cpunt}'.  ArkatiBBB.     (5(i4()l.) 

NICKEL   AND    COBALT. 
KioKEL  Mineral. 

MILLERITE. 

Composition:  NiS.  SnIpLide  of  nickel,  containing  nickel  &"> per  cent, 
nd  HUlphnr  .'i.5  per  cent. 

It  orystaUizi's  in  the  rhombohedrul  system,  cry-stiils  usually  very 
iDi^b  elongated.  It  also  occurs  in  radiated  and  colnmnar  coatings.  It 
■srie*  in  hiinlness  rrom  .1  to;i.."i,  and  in  specilic  gravity  from  4.G  to  5.U. 

ma  foil  metal  lie  Inster  nndbrass  yellow  color,  with  often  agray  irides- 

ot  tamirih.  Millerite  id  ati  important  nickel  mineral,  but  is  seldom 
Dnnd  pure  in  large  nniounls. 

Tn  illustrate  thtt  ot-cnrreuce  of  millerite  the  following  sjiecimeii  is 
tmwn  here.    Other  ttpecimeus  are  included  in  tho  ore  series: 

(1)  Thtn,  fll>rnnHrnattD);i>iii1fConi[)(i«ednK'k.  liupMino,  LaneuHtorCoiiiily.  i'riiii- 
rlntnU.    (OKWT.) 


Cobalt  and  Nitkel  Minreal. 


!oS+CoS;.  Sulpbideof  cobalt,  containing  cobalt /W 
lar  42  per  cent.  The  cobalt  is  always  replaced  by 
ftiid  generally  alw  by  copper. 

isometric  system  in  cubes  and  octahedrons  and 
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combinutioDS  of  tliese.  Its  Lardnesa  ia  5  atid  Us  specific  gravity  from 
4.3  to  5.  It  has  a  metallic  luster  auil  steel-gray  color,  giving  a  red 
tamisb. 

Linnieite  is  an  important  aoureo  of  cobalt  and  nickel  in  some  of  tlio 
Missouri  lead  mines,  where  it  is  found  itssooitited  with  lead  andcop|)er 
ores.  To  illustrate  the  occurrence  of  linuicitc  three  specimens  ara 
shown : 

(1)  Cr}-8tallizod,witli<ihaIcopyTito,  in  mngnesian  limeaUini'.  MineLaMolt«,  Madi- 
ma  Countf ,  MisBouri.     (56109.) 

(3)  With  obalcopyrite,  in  nainieHia"  liinestODe.  Miuo  La  Mulle,  Madlsun  Conntfi 
Uiuoari.    (65309.) 

(3)  Crystallized,  aleo  radiallf  fibrous,  with  du  com  posed  material.    Mine  L>  J 
MadiBOQ  Couiitf,  Missouri,     (ITUl.) 

Nickel  and  Cobalt  Ores. 

The  ciiief  source  of  nickel  and  cobalt  is  not  the  nickel  and  cobalt 
minerals,  bnt  the  magnetic  sulphide  of  iron,  pyrrliotite,  which  fre- 
quently oan-ies  a  smiilt  percentage  of  these  metals.  Millerite  is,  bov* 
ever,  frequently  found  with  the  pyrrhotite.  The  mining  of  these  ore* 
in  the  United  States  has  been  mostly  confined  ts  two  localities,  thfl 
pyrrhotite  mine  at  Gap,  Lancaster  Gouut.v,  Pennsylvituia,  and  some  of 
the  lead  mines  of  Missouri,  especially  Mine  La  Motte,  where  liDnasits 
occurs  with  the  lead  ore  and  nickel  and  cobalt  are  obtained  in  a  matte 
in  the  lead  smelting;.  Other  locaiities  have  at  times  produced  smaD 
amounts  of  these  ores.  Recently  mines  at  Lovelocks,  in  Nevada,  hav* 
produced  considerable  nickel  and  cobalt.  The  ore  at  the  surface  COQ' 
tained  oxidized  products,  but  as  depth  was  gained  the  sulphide  oret 
appeared. 

To  illustrate  the  occurrence  of  nickel  and  cobalt  ores  four  specimeni 
are  shown : 

{JxIdUe-l  en. 

isl,    Sriiidan  Mine.  Lovi 


Snljihide  err. 

(1)  Nlckeliferous  p.rrrboliio,  chalcopyrit«,  liorn blonde,  ctialntite,  nud  i|iinrti:  trr 
characteristic  aaoiples,  Averajjes  2  to  S  pet  ei-nt.  uickel  and  O.ii  jmr  ii»nt.  coliall 
Cap  Mine,  Lnnunatoc  Coiiiitj,  PeoDHylvauia.    <  IBT25, ) 

(2)  Liuuipit^aiid  olinloopyrite,  ia  magaoaiaDlJinomiiric.  Miij<-  La  Motte,  UodiKI 
County,  Miasoiiri.     (05.184.) 

(3)  MJIlcritc,  111  long,  thin  crystals  and  rosetCeH  of  smiklLfiiio  crystals,  In  d«cam| 
material.    Sondaii  Mine,  Lovelock's.  HiimboMt  County.  Nuvoda.     (fi85^.) 

AppLirATioN  OP  Nickel  and  Cobalt, 

The  applications  of  nickel  and  cobalt  are  illnstrated  by  the  fotlowlnff: 
collection  from  the  American  Nickel  Works  of  Mr,  Joseph  WharWn  at 
Camden,  New  Jersey. 
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^Hatle,  obUmeii  by  Bmellmg  the  oresof  the  Gap  Hiae.     (31600,) 
"  (3)  Cast,  aiiodoa  for  uickol  plating,  live  different  stylos.    (3093fi.) 
(3)  Cast,  anuil«  for  riiokel  plating  that  lias  heea  in  Dse.    (2993L) 
(4j  Cast,  in  rods,  three  sizes.     nO*K17.) 
[h)  Cut,  turned  down  to  a.  small  rod.     (10171.) 
(6)  Cast,  in  cubes,  fur  making  anodsB.     (:tO!)49.) 
(T)  Cast,  iu  grains,  for  makin^c  anodes.     (:HHM8.) 
(S)  Wrought,  Biiuare  bar,  hammered.    <:)0938.) 
(9)  Wrongbt,  rolled  into  sheets.     (5118^.) 

(10)  Wrought,  lolled  rod.     (29678.) 

(11)  Plating,  three  samples,    (2992:1.) 

(12)  Plaliog,  wrought  iron  nith  10  per  cent,  of  uickel  on  each  aide,  rolled  dow: 
(33310.) 

Salt!  of  .VickcL 


(1)  Oiide.     [SOOS'J, ) 
<S)  Chloride.    (30<)63.) 
<5)  Sulpbute  of  nickel  and 
<6)  Snlpbale  of  aiokel  and 


(;i)  Nitrate.    (309ii2.) 
(4)  Sulphate.    (jpQTiS.) 
,.  for  plating  purposes.     (30954, ) 
erystallizttdiu  a  dome.    (30955.) 

Cobalt. 


<1)  Cut, anodes  for  plating,  fonrsizea.     (29919.) 
(3j  Plating,    (89923.) 

(3)  Plating.    (29679.) 

(4)  Itlue  glass,  colored  by  oxide  of  cobalt.     (30940.) 

(5)  Bhieglaas,  colored  by  oxide  of  cobalt;  made  into  gallipots.     (30941.) 

(6)  Bine  glass,  colored  by  oxide  of  cobalt;  made  into  bottles.     (30915.) 


Salm  if  Coball. 


(1)  Oxide.     (30957.) 

(2)  Chloride.    (30958.) 

(3)  Nifrote.     (30959.) 

(4)  Sulphate  of  cobalt  and  t 

(5)  Kulphsteof  cobalt  and  n 
<t)  Sulphate  of  copiwr.    Formed  i 

Ulna.    (30956.) 


k,  for  plating,     (30960,) 

,  cryatallized  in  a  dome,     (30961, ) 

a  a  bjr-produot  in  treating  the  ores  of  the  Oap 


ZINC. 

Zinc  Minerals. 

zincite.    (bed  zino  ore.) 

npoBitioii :  ZuO.    Oxide  of  zinc,  containing  zinc  80.26  per  cent. 
Itid  oxygen  19.74  per  ceut. 
It  crystallizes  in  tlie  hexagooal  system,  bnt  crystals  are  very  rare,  gener* 
MUrs  foliated,  and  varying  iu  size  from  small  grains  to  large  masses. 
1  in  liardnens  from  4  to  4.5  and  in  specilic  gravity  from  5.43  to 
itbasAu  adamantine  litster,  is  dark  red  in  color,  and  translucent. 
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/Indlri*  DHCiini  mily  lii  BiuHes  Cuiinty,  Jiew  Jersey,  an<l  in  used  largt'l 
III  tiiakii  xliiti  oxMu  fur  |>aiitli«au<l  utiivr  purposes. 

Til  repruHont  tbii  nceurreuuo  uf  itinuito  two  Hixwimeufi  arc  hIiuwh  ; 

0)  MmiIvi',  wltli  t'riiiikliuilu  nnil  wUloiuitu.    Miue  Hill,  t'ritukliti,  Saaux  Co' 
New  J.ir«<.¥.    (nii;H.) 

{•i\  MiumIVu.  Willi  I'mukUulU-  uuU  lak-itc.  MiiiuHtll.  l-'iftukUu,  ^uwux  C'uiml.v, 
KavJonej.    (iSftltlO.) 

I'BAMKLINITK. 

OomiiuMitluii :  (Pe,  Zii,  Mi>)  {Fe,  MiOvO,.  Oxides  of  ziuv,  iron,  aud 
rnHnffUiiuMo,  c^jntHiiiiti^vtiriubk*  iimuiiiit»  of  (.'urth  metal. 

IrcryntitUliiuM  in  ttm  ifiomotriu  »ysluiii,eHpfH:iHUyiii  octHli(«>.roiitt,  wiilt 
luodll^'inK  fuiiOHi  itUi)  ouuurt  oryHtAlline,  granular  mid  noiiiiHMt.  It 
vitrlttflit  bftnliiHHA  t'l-oiu  5.S  to  0.5,  niid  hus  n  specitlc  gravity  ot  5.  It 
llAN  »  full  tuut-uUlo  1u»l«rAiid  iroti-bliivk  iiulur.     It  is  stigtitly  uagiietic. 

Fmuliliidtn  i»fbHiHl  v»ry  abiiiiduutJy  »t  and  near  franklin,  New  Jer- 
iiey,  wtirutstt  ilM  uuiux.  Tbu  ziuc  it  cuiiDtius  is  extracted  in  tbe  form  uf 
lUi(d«  for  iiKP  tiH  a  {taiiit,  and  atterwards  tbu  iron  and  niauganese  lira 
HUHilltHl  inlt>  tiptep'lviHeii.  To  rciMToseut  tbe  oocanenoe  of  fraakliuite 
Ihreo  )>|H<oiiHeHa  tuv  sliown : 

(1)  f^MlUfMl.  ill  <H<Mtioamiu.  iu   lulolle.     BttekwheM  veiii.  Fraaltliii,  Smms 
QiMtity,  N«w  JMMy.    (ITKlft.) 
<«>  Cryaliilllu*  kmiim  lit  mlelir.    UiwfciBbekl  vwn,Fnuklin.  Saavs  t^^tuni^,  Ii*v 

(3>  PTT*l«llln»sTit(iM.>vnw>iilnlb^ilnr!t«.   StNtin^HIIl.  rnuklio.Sa-vvxCuiiiit.'.-. 

Sow  JrCM'.V.      ^«*>i  > 

SVU.V1.KKirK.      (ZlSi-    BLKSUK,    BLAIK   JACK.) 

iVmiKv^tiou:  /ii^.  Sulpbiite  i>f  tiuv,  ivutaiuiui:  ztnv  ti7  per  cent, 
and  siilplmr  ."iS  (kt  >.vut. 

ll  oi\sii>lli«<'s  111  tlit'iiivnuetru'  ^y-iteot. or\st;4Ubt^iu^Li.>aiplicatedaoil 
ivuiun»ut>  tttum,^).  It  I'lvitueutiy  invars  as  .4  irt^utins.  sometimes 
Sl'fvHis  ;  It  i>Ui.'  iivurs  lUAAiiiYe,  I:  vjrie*  in  U;trvlQeskj  irv>m  3.5  to  4 
auil  m  s(witii-  j:t»v;t,v  fh'iu  ;VJ  n'  4^;.  It  h,is  a  full  resioons  luster 
i>i(il  ixx'urs  :■■  ,t  '.iL'i;*-  vnrif  [>  v>E"  ivlvcs,  fn-^u  i\tK>-V>o-  ti'  I'la^-k.  rhe  biopI 
^vmui.'ii  ■.-v^vrs  iviiu  >i'Ilv'w  j,u\i  bn.»*u.  I:  ts  ^eaecuLiy  tnusjvjrent. 
thitisb    si';tK-!:t:'.u-is  ivi:\    irausiuofu:.     I;  Uj^  a    i^-jf!'*"   •."faiinK-ter.stie 

tUviivU-  '*  i.  »v:>  v>.>;«ti^'ri  a-i.l  iou-jiE^n;  ore  v-c  s'-j*: :  ba:  l:  :s  .^aiy 
rvwui;!>  cb.c.  ■"  i  U'i  Lveu  ai^tta  a:;lMc«i,  .u-  ::  ren^Tv-  i.Mrviru.1  nM*c  n? 
fc^««t^*\e  vii'.^tijLir  t'-e^'-'-'us  :■•  :iie  e\;rii.'ni.M  >-'C'  ciw  vj>r.  I:  is  ^eaer- 
lW\  MH»»"»H«-'I  ailh  if<fcfr  ialnfcwlfi  n'lrr  •rv*\'i-:iiz'.--  i.-oacaia^^lTer. 
•■-  ■*t^:oui;.Nj{>ia^  "iiiieai-es,  b«c.  siiLisf  lae 
■'■■■a  ar->c,  >  v^ry  ji-iiibie  in  wAcer.tbe 
.v.:i.>ralt>  re<u<>v<M.a.siksCUt<  ivntiiMi  aoti 
.  ^<KM«J[v  joitvr  autivc^wis  liutker 
.  £  B>  ctkuiytfii  tlirewd;y  ia  gbaot  e»  Ife* 
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carbunate.    To  rcpruseut  the  okcuituu' 
aru  ahowQ : 

11  uliurl,,     Cowat 


L>  ol'riplialerilo  flfteeu  tipecimeiis 


la  Miue,  Lehigli,  J:iB|ier  Cuanty, 
.  Hiue,  IiOhi{;h,  Jusitur  Couuly, 
SliencHr  &  SlcCouuy  Miuu,  Cur- 
n  little  oUurt.     bnhijjrli,  Jaaper 


line,    Lehigh,   JiLi|i«r 
!,  Carlervillu,    Jaaper 


(1)  Coiiiplicatvd  ui')'»tiLlH, 
Miwiutiri.    (55062.) 

<^)  Com  |i  I  ion  ted  crystulii.  on  oliert.     Cuwaii  A,  Blii 
MiiMUuti.    (^Soai.) 

(3)  l.'ryntnU,  ir'tlU  ruugbeuoil  aurCnt^e,  uu  i|Uiirtx. 
tervillr,  Jftsper  Coauty,  Hiusniiri.     (55155.) 

(4)  Cnrnplkateit  Drystnls,  iaieriar  of  a  geude,  witli 
Conuty,  MiasouH,    (K199.) 

<5J  Co  111  pi  lulled  cry  Htalii,  with  a  few  crystals  of  oaloite.  Cftrtarvllls,  Jasper  Conuty, 
Mlaaonrl.    (55204,) 

(G)  Co(DiitiR)il(!d  ory(tt»1«,  villi  calcite  aud  ohert.  Speui'ur  Ji  McConvy  MUii-,  Ciir- 
IflTviUe,  Jasper  Couuty,  MiBwiiiri.     Ihhliio.) 

(7)  L»rgecam[iiioiit>3<l  urystaU,  witli  amall  aiuiplu  oiystalN,  iniiuy  of  the  liir<;ii  crya- 
talseoated  vritli  marcuaite.  Spencer  &  MoConuy  Mine,  Cnrtervillv,  Jaaper  (^uuty, 
MlMonri.    (55122.) 

(B)  Braatl    simple   nryatBla,  on   niowiive.     Coirau  &.  Bli 
Canniy,  Mlsaoun.     (55077.) 

(0)  SnparitU^  cryataU,  on  ijuanz.     ripeneer  &.  HcCotmy 
C«anty,  MisMiarl.     (^154.) 

(Id)  Fiunly  cry  stall  iitecl,  on  uiMeive.     Skeetetville,  I^eliigti,   JusiMir  L'onuty,  Mix- 

•oati.    (xmos.) 

<Uj  CryBlalB,  t'uateil  with  ){reeno«kite  (aalphjito  of  cailuilmii).     Urauby,  Newton 

County,  Mib«>uri.    (iifiUO. ) 

(IS)  Uawive,  coatainlus  n  little  pyrite.     FriedeoH villa,  Lehigh  Cniinty,  PeoDKyl- 

vwiia.    (05131.) 

:i,1)  Massive,  with  calcit«.     BattErilte,  Warren  Connty,  Now  Jersey.     (5<>:)!H),) 
<14)  Massive,  with  oalcite.     Oxford  furnace.  Warren  County,  New  Jersey.     (44197.) 
<I5)  BhowiDg  oha rue; tori 4tic   dodecabedral  uleavago.     Galena,  Cherokee  County, 

KaniMui.    (56310,) 

WILLEMJTK.       ( TROUSTITE. ) 

Composition:  Zn^SiO..  Silicate  of  ziuc,  coutaiiiiDg  oside  of  zinc, 
73,9  i»er  ceut.  (ziuu  58..J  per  cent.),  ami  silicic  ivcid,  27.1  per  cent. 

It  crystallizes  in  the  rliombotiedral  system,  but  crystals  are  rare.  It 
Bonerally  occara  massive,  or  disaemiuitteil  in  grains.  Its  hai'duess  is 
&M,  and  spcciliu  gravity  about  4,  Occurs  only  in  Sussex  County,  New 
Jeraey,  in  sut&cient  ainouata  to  coDStitule  an  ore  of  zinc,  but  quite 
oommon  ttiere.  To  illastrato  the  occurrence  of  willeinitefour  8i>ect- 
mena  are  MhowQ : 

(1)  Massive,  brown  and  green,  with  a  little  Franklinitu.  l-'raoklin,  Nvw  Jmwijt. 
(ini2.) 

(2)  MbmItu,  greeu,  with  ii  little  FrankJinite.     Fraoklin,  New  Jornoy.     <lt58l:l.) 

(3)  Mwiaivv,  y>diow,  Hith  n  little  Frankliaite.     Franklin,Now  Jersey.     (17041.) 

(4)  Mawivo,  yelluw  iiud  green,  with  a  little  Fntnkliuite.  Franklin,  New  Joney. 
(tMH.f 

CALAMINE.     (rJALMKI.) 

ComiKMiUon:  Zn^SiOt-t-aq.     Hydratud  silicate  of  ziuu,contaiuiug  ux- 
't  zinc  67.n  per  cent,  (zinc  54.2  per  cent.),  silicic  acid  25.  per  ceut, 
*^r  7.$  per  ceut. 


^"   a  coat 
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It  crystallizes  in  the  orthorlioinbic  systeiu,  crystals  beiog  liiglily  mod' 
Ifled  and  generally  twinned.     It  frequeutly  occurs  in  imitative  forms  u 

coating  with  fltiroiis  structure,  sometimes  nuissive.  It  varies iu  hwi- 
ness  from  4.5  to  5,  and  in  siiecitio  gravity  from  3.16  to  3.9.  It  lias  a 
vitreous  to  pearly  luster,  aud  ih  generally  white  to  colorless,  althnngl 
occasioually  tinted,  aud  transparent  to  translucent.  On  beiug  haVi 
gently  it  becomes  electric. 

Calamine  is  an  abundant  and  valuable  source  of  zinc.  It  is  ^qQi^ntl} 
the  result  of  decomposition,  and  is  generally  ae^sociated  with  the  car- 
bonate smithsonite.  To  represent  the  occurrence  of  calamine,  in 
specimens  are  shown : 

(1)  CrjBtalfl,  distiiict  and  free  ut  onn  end,  but  joiued  at  the  other,  Granli)-,  NrW' 
ton  Ci>unt:r>  MiMouri.    (0417.'..) 

(2)  CryBtalB,  distinot  nnd  free  at  oue  eod,  but  joiued  at  tlie  bttier,  pnre  'U\>^ 
SteiliDK  Hill  Mine,  Franklin,  Sussex  Co  ant j,  New  Jeraey.     (fi5308.) 

(3)  CrjeutU,  complicateit  iiia,se  of  united,  pure  white.  SterliiiK  Hilt  Mine,  Kniit' 
liu,  Sussex  Count;,  New  Jersey.     (65313.) 

(4)  Crystals,  eomplicated  luaea  of  united.  Sterling  Hill  Hiue,  Kninklia,  iimi 
County,  New  Jersey.     (56386.) 

(5)  Masaive,    stained   with    iron.     Momj  Creek,  Jefferson    County,  Tvaot^*- 
r  (868U.) 

I  SMITHSONITE.      (DRY   BOKK.) 

Uomposition :  ZnOO].  Carbonate  of  ziuc,  containing  aside  of  liw 
64.8  per  cent,  (zinc  52  per  cent.),  aud  carbonic  acid  35J  percent.;  oftW 
a  part  of  the  zinc  is  replaced  by  iron  or  manganese. 

It  crystallizes  iu  the  rhombohedral  system,  but  crystals  are  verj 
rare.  Its  most  common  occurreuce  is  in  imitative  shapes,  as  an  menu- 
tatiou,  or  granular.  Its  hardness  is  5,  aud  specific  gravity  4  to  4.45.  I' 
has  a  vitreous  luster,  and  is  generally  white,  though  sometimes  tint**!, 
it  is  subtransparent  to  traualuc«nt. 

Smithsonite  is  a  valuable  source  of  zinc,  and  is  gcuerally  ihe  Ksult 
of  decomposition;  it  is  frequently  associated  with  calamine,  au<l  ^""^ 
times  with  blende  and  galeua.  To  illustrate  the  ooourrenoe  of  smitli- 
sonite  four  specimens  are  showu : 

(1)  Massive.    Dnde  Cuanty,  Missoori.    (e415.t.> 

(2)  Haaeive,  milk  white,  slightly  impure.     Bertha  Zinc  Mine,  I'uUBki  Cmut!. 
^glnia.    (30648.) 

(3)  MasBive,  with  hotryoidal  surface.     Dade  County,  Miaaoori.     (642(>1.) 

(4)  Massive,   with   botryoidat   surface,   lining  cavities.     Dade  Coantf.   MiM""^ 
[  (64156.) 

ZiNt!  Orbs. 

Zinc  ores  are  divided  simply  into  uxidii^ed  aud  sulphide  orw. 
t  former  may  contain  several  zinc   minerals,   tlie  latter  is  nnlrivi 

blende.    Owing  to  the  fact  that  the  first  oxidation  prod>« 

(sulphate  of  ziuc)  is  soluble,  it  is  not  usual  to  Bi 

ores  associated.     Wlienever  blende  undergo* 
1  generally  dissolvetl  and  rcmnviHl  licfon*  • 


i 
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Besides  the  zinc  iniueral  8i>ecimens,  all  of  which  represent  ores,  the 
following  characteristic  ore  specimens  are  shown : 

Oxidized  ores. 

(1)  Franklinite,  ziucite.     Franklio,  Sussex  Couuty,  New  Jersey.     (5()«389.) 

(2)  Willemite,  FraDkliDite,  ziucito.  Sterlini;  Hill,  Suiwex  Couuty,  New  Jersey. 
(5638:>.) 

(3)  Calamine,  crystallized.    Franklin,  Sussex  County,  New  Jersey.     (r>(>388.) 

(4)  Calamine,  crystallized.    Friedensville,  Lehigh  County,  Pennsylvania.    (10682.) 

(5)  Calamine  and  smitbsonite,  colored  by  iron.  Mossy  Creek,  Jefferson  County, 
Tennessee.    (55611.) 

(G)  Impure  calamine.     Bertha  Zinc  Mine,  Pulaski  County.  Virginia.     (55744.) 
(7)  Calamine,  crystallized.     Missouri.     (65261.) 

tSulpkide  oTi9. 

(1)  Blende,  crystallized.  Cowau  «&  Bliss  Miue,  Lehigh,  Jasper  County,  Missouri. 
(55069.) 

(2)  Blende  and    chert.     Baker  Diggings,  (raleua,  (Jhcrokee  County,  Kansas. 
(56229.) 

(3)  Blende    and    chert.       Baker  Diggings,  (talena,  Cherokt^i;  County,  Kansas. 
((&323.) 

(4)  Blende   and    chert.       Baker  Diggings,  Galena,  Cherokee  County,  Kansas. 
(65.'»4.) 

(5)  Blende  and  chert.     Oronogo,  Jasper  County,  Missouri.     (56235.) 

(6)  Blende,  decomposing.     Graaby,  Newton  County,  Missouri.     (64479.) 

THE   PEBPABATION   OF  BLENDE. 
THK  OALKNA  MILL  OF  THK  SOUTH  6IDK   MINING  AND  MANUFACTURING  COMPANY. 

This  mill  treats  the  ores  of  the  Pittsburgh,  Kansas  district,  cousist- 
ing  of  blende,  with  galena  and  a  little  pyrite,  in  a  gungue  of  chert.  The 
ore  is  first  crushed  in  a  Blake  crusher,  and  then  in  coarse  rolls,  after 
which  it  goes  throngh  a  7-nnlliuietre  trommel.  The  coarse  ore  from  this 
is  crushed  in  fine  rolls,  while  the  fine  goes  to  a  sizing  trommel.  The 
carefully  sized  ore  is  treated  in  a  series  of  tixe^  -i-sieved  eccentric  jigs, 
yielding  first  heads,  galena  containing  a  little  pyrite;  second  and  third 
heads,  blende;  fourth  heads,  chats  that  are  crushed,  and  final  tails  to 
waste.    The  process  is  illustrated  by  the  scheme  figure  10. 

The  mill  will  treat  20  tons  in  about  10  hours,  yielding  20  to  25  i>er 
cent,  of  dressed  mineral,  mostly  blende. 

The  collection  taken  by  Mr.  J.  P.  Gazzani,  e.  m.,  September,  1884, 
shows  a  full  series  of  the  products. 

(1)  Ore,  criiBhod.     (56173.) 

(2>  CriishtMl  ore,  i^reator  th:iu  7  and  less  tliau  5  luillimetreB,  fed  uu  lint  siove,  first 
jig.    (56174.) 

(3)  Gkileua,  heads,  first  sieve,  lirstjig;  Bold.     (56175.) 

(4)  Blende,  heads,  second  and  thinl  sieves,  tirst  jig;  sold.     (56176.) 

(5)  Blende  and  chert,  htiads,  fonrth  sieve,  first  jig;  rocrnshed.     (56177.) 

(6)  Chert,  blende,  tailings,  (irsr  jig.     (56178.) 

(7)  Crashed  ore,  greater  thnu  5  and  less  than  3  millimetres,  fed  on  first  sieve,  aeo* 
ondjig.    (56179.) 

9110— No.  42 12 
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firatni 


iv*>.  Ihinljig;  sold.     (561ft''),) 

fp,  third  jig ;  rccrushed.     (561Se. ) 

b  .jig.   (.wiee.) 


li 

^^^^iT^Kleaa,  ht-iiilii,  lirat  sieve,  liecouil  ji^  ;  sold.     (5<ilKI,^ 

F      '19)  Blende,  chart,  tiends.  i«>coud  HDd  IhinI  deves,  iwooml  jig;  sold.    lOtilBl 

(10)  BlendeftDd  chert,  lianilit,  Toiirlh  Biere,  tieoiiDd  jig;  recruahed.     (iiCIcia,) 

(11)  Chertttiid  blmide,  tftilB.aecoQdjig.     40618:1.) 
(IS)  Crashed  ore,  sresler  l.h&n  'J^  and  leai  than  3j  milUitiati 

Itiitdjig.    (36184.) 

(13)  Dkuile  »nd  chert.  faeitilB,  Heconil  t 

(14)  lirunde  and  chert,  Ufmln,  fuurtli  ^i 

(15)  Viiett  and  blendi',  tails,  third  jij;. 

(16)  Cmihud  ore  lena  than  'H  inilliiiietrtH,  feil  aa  first  siitve.  fniirili  jig. 

(17)  Hlende,  heads,  Bccoiid  aievo,  fourtli  jiK-     (5611(1.) 
(IfI)  Blende  and  churt,  hutcbwork,  aecood  Hieve,  fourth  jig.     (5fIllKI. ) 
(lil)  Blende,  IieadH,  third  Bievo,  Toiirth  jig.    (56193.) 
(iO)  Cbatl  and  bleude,  taih,  fourth  jig.    (5ei!H).) 
(91)  Oaleoa,  lieodB,  lirBtflieve,  fifth  jig.     [I}61(^.] 
(«)  Blende,  heads,  second  sieve,  hfthjig.     (56194.) 
(123)  Bleudf  aud  chert,  tiuads,  fourth  sieve,  fifth  jig.     (561^6.) 
(24)  Ore,  Bepanited  froiu  mine  aliines  by  sorsHiiiog.     (SliliOO.j 
(!S)  Bleude  and  eh'<rl.  biiddle-beods,  first  treatmeut.    (56197.) 
(M)  Coarae  saud,  hiflilli!,  flrHl.  Ireatmeut.     (56201, ) 
(37)  Blende,  buddle-beads,  second  trentuitint;  sold,     (5tilUU,) 
(3d)  Tails,  huddle.    (56199.) 
(»]  Onrample,  all  sizes.    (56195.) 

Thb  Extraction  of  Zinc. 

There  is  but  oue  univeraal  method  for  estractiug  zinc,  atid  that  is  to 
mix  the  oxidized  ores,  or  the  roasted  sulphide  ores,  with  carbou,  »ud 
beat  the  mixture  iu  a  retort.  VVheu  the  proper  temperature  is  reached, 
the  csrtiou  will  withdraw  the  oxygea  &om  the  zinc  and  leave  it  in  the 
metallic  state;  but  the  temperature  at  which  this  reaction  takes  place 
is  Bach  that  the  metallic  zinc  is  volatile,  and  is  reduced  in  the  form  of 
a  vapor,  and,  therefore,  after  it  has  been  reduced,  it  ninst  l>e  condensed 
or  cooled  to  the  liquid  state.  Zinc  melts  at  41^^  C,  boils  at  1200°  0., 
aod  is  reduced  hy  carbon  at  1300©  C. 

The  retorts  in  which  the  redaction  takes  place  may  be  either  oval  or 
ronod;  tbey  are  set  in  brickwork  furnaces,  in  rows,  with  their  front 
ends  lower  than  the  back  and  openiug  into  the  air.  After  the  charge 
is  introduced,  a  suitable  condenser,  made  of  clay,  is  placed  iu  the  opeu 
end  of  the  retort  and  luted  in.  During  the  smelting  the  zinc  condenses 
and  collects  in  these  coudeuseis,  and  is  withdrawn  from  time  to  time. 
The  lower  rows  of  retorts  in  the  furuaces  frequently  get  very  hot,  and 
It  is  necessary  to  use  an  extra  sheet-iron  condenser,  called  a  ■'prolong,*' 
It  id  very  difficult  to  condense  all  the  zinc,  and,  with  the  utmost  cure,  a 
portion  of  it  will  oxidize,  and  a  product  known  as  ••  blue  powder,"  con- 
sisting of  a  mixture  of  oxide  and  metallic  zinc,  will  tw  formed.  Iu 
Okrelesft  working  this  may  cause  very  serious  losses.  Coal  is  generally 
niied  direct  to  heat  llii-  retorts,  and  the  furnace  is  called  a ''Belgian 
fnmaoe,"  but.  in  several  cases,  gas  made  by  the  Siemens  process  bus 
tlBttti  used  successfully. 
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OLENDALB  ZINr   WORKS. 

Tlieae  works  are  situated  junt  sonth  of  St.  iiOiiie,  Miesoari, 
bank  of  the  MUsissippi  River.  They  treat  a  Tariety  of  ores  botb  oxi- 
dized and  Hulphide.  Tlie  siuithsonite  ore  coinen  from  Jefferson  Count}', 
tlie  mlamiue  from  Grauliy,  Newton  County,  and  the  bleiide  from  the 
Jopliti  distiict.  The  srnithsouite  is  ealciued,  the  calamine  is  baud- 
dressed,  and  the  blende  crushed  aud  jigged  at  the  miue.  The  bleude, 
as  received  trom  the  separating  operation,  is  wet :  a  portion  of  it  is  then- 
fore  dried  aud  mixed  hot  with  the  remainder.  Tt  is  crushed  to  pa88 
8  meah  wire-clotii  screen,  and  in  then  roasted  to  remove  sulphur. 

Tlie  roasting  furnaces  are  two  storied — that  is,  contain  one  In 
above  another.  As  soon  as  the  charge  next  to  the  fireplace  U&a  been 
completely  roasted  it  is  withdrawn  from  the  furnace,  the  other  chargea 
are  then  moved  up,  and  a  fresh  one  introduced  on  the  coldest  bearih, 
through  au  opening  in  the  roof.  Every  IS  or  20  minutes  the  ore  ie 
stirred.  The  six  furnaces  vary  in  size  and  coutaiu  charges  of  different 
weigbtti,  four  charges  being  in  each  furnace  all  the  time,  two  on  each 
bearth.  Roasting  causes  a  loss  of  weight  of  a1>out  15  per  cent,  of  the 
ore.  The  lump  calamine  ore  as  received  is  first  calcined  in  a  kilu  sim- 
ilar to  a  lime.kiln  to  remove  water,  four  bushels  of  coal  slaek  being 
used  [ler  ton  of  calamine.  It  is  then  urusheii  to  pass  a  5  mesh  ^ 
cloth  screen.    The  smithsonitu  is  crushed  to  pass  the  same  screen. 

To  reduce  the  zinc  in  the  retorts  slack  conl  fro3i  the  Big  Muddy 
is  used  on  accouut  of  its  low  |iercentage  of  snlphur. 

There  are  eight  Belgian  furnaces,  built  in  pairs ;  four  large  ones, 
tainiug  one  hundred  retorts  iu  nine  rows,  four  small  ones,  coutainii 
one  hundred  and  four  smaller  retorts  iu  nine  rows.    The  closed  ends 
the  retorts  rest  on  shelves  projecting  ftom  the  wall  thai  divides  tl 
two  furnaces.     The  ()]>en  front  end  is  about  4  inches  lower  than  the  bi 
and  rests  on  2J  iuch  tile.    These  tiles  rest  on  tile  pillars  which  form 
front  of  the  furnace.     After  the  retorts  have  been  introiluced  all  the 
openings  in  the  front  of  the  furnace  are  luted  up  with  clay.     Each  ftit- 
imce  has  a  lire-place  at  each  end,  and  each  pair  of  thrnaces  has  a  o 
mon  draft  stack. 

About  o  o'clock   every   morniug   preparations  arc   commenced 
charging  the  retorts.     Any  cracked  or  damaged  retorts  are  first 
moved  and  new  ones  inserted,  about  three  l>eing  replaced  every  24  houi 
then,  commencing  at  ihe  top  row  of  retorts,  the  condensers  are  remon 
aud  cleaned.     When  they  have  been  used  so  long  that  they  can  iioi 
cleaned  any  more  they  are  broken  n|i.     The  parts  containing  zinc 
broken  off  and  added  to  the  charge  and  the  cleau  portious  an)  groni 
up  and  used  in  making  retorts.     Eight  new  condensers  are  reqnired 
each  furuace  every  24  hours. 

Alter  the  coudensern  are  removed  the  n-sidues  remaining  in  tlie 
torts  are  raked  out  and  the  retorlw  clenne<l,  when  they  are  TBWl}' 
charging.    The  charge  ha4  been  nuule  up  uii  tin-  day  before.     Pi>r  I 
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large  fumane  it  coTistatR  ol'  3,600  poiindx  of  roaste^l  blcmlt?,  600  poniids 
ul  rnlanniie,  OflO  ;>niin(l8  of  amitbsoiiile,  and  20  to  '25  biiMliela  of  coal. 

Tlie  coal  U  sjiroad  upon  the  floor,  mum  tliin  is  s|nca«i  tbe  Hniitlisoii- 
itd  and  calauiini-,  and  tlien  tlte  hot  blende  is  spread  over  all.  The  pile 
J8  wot  do\Fu,  thorougbly  mixed  witti  shovelo,  and  left  till  tlie  next 
tni-rniiig.  The  blue  powder  and  dross  from  the  previous  charge  is 
mixed  with  3U0  pounds  of  calamine  and  4  bushels  of  coal  and  chargeil 
into  the  upper  rows,  while  the  ehipiiings  from  the  condensers  are  added 
to  the  regular  charge  for  the  tiftb  atid  sixth  rows. 

Abont  6  a,  m,  the  charging  begins  at  tbe  upper  row  of  retorts.  Tbe 
charge  is  introduced  by  niejius  of  a  semicircalar  shovel,  and  as  soon  as 
the  retort  is  fnll  a  round  bar  of  iron  is  forced  through  it  nt-ar  the  top 
Id  order  to  assist  the  exit  of  the  zinc.  The  condenser  is  then  adjusted. 
The  charging  is  finished  between  ft  and  II  a.  u.,  and  immediately  tbe 
liuo  is  withdrawn  from  the  condeu.sers  of  the  upper  rows.  It  is  drawu 
from  tbe  whole  furnace  at.  4  p.  m.,  8  p.  m.  and  again  about  4  o'clock  the 
ni-xt  morning.  The  zinc  is  drawn  into  a  ladle,  skimmed  and  cast  into 
Blabs. 

The  large  furnaces  produce  from  2.400  to  2,600  [>onuds  of  spelter  jier 
24  hours,  and  about  150  bushels  of  common  Illinois  slack  coal  is  used 
for  heating. 

The  collection,  taken  by  Mr.  J.  P.  Oazzaui,  e.  m.,  September,  I8?<4, 
shows  a  full  series  of  the  ores,  the  fuels,  and  the  products. 


<1)  Blendn  No.  1,  Itimp  ore.    (54501.) 

(9)  Blonde  N(>.  1,  Jigg«d  ore.     (54658.) 

(»)  Blendn  No.  U,  lump  nT«.     (54567.) 

(*)  Blende  N(.,  a,  tine  ore.     (M5ftl.) 

(S)  Uleiiile,  conUiiiitiKH  little  «bert,  No.  !),  Hue  ore.     (54569, ] 

(B)  blende,  a  lulxtiire  uf  diflerent  jigged  oroii.  reiuly  to  be  roaaU^.     (M.M9.) 

(7)  BoMted  blende.    (51553.) 

(S)  Mixed  rotwt«d  liletido,  reixly  tobe  Dhivrged  into  the  THtorts.     (54550.) 

(9)  Cftkined  (Hnithsouiti^    (54500.) 

{10)  Caleinod  amithsnnito,  oruBhed,  ready   lo  be  charged  into  the  rotorta.     (54^0.) 
(11)  Calamine,  Iniiil> (ire.    (54563.) 
(13)  CaUinine,  oalcioed.    (54559.) 
(13)  Calamine,  ornehed.     154557.) 

Fatl. 
(1)  Coal  alack,  fn>m  BIk  Miiildy  v 
(S)  Coal  alucl;.  orusbed,  Co  be  uiii 

wnl  for  fuel;  fh»n  tlUnnis.     (54555.) 

I'foduBt. 

I  or  apelier.  ordinary.    (545i>5.) 

1  or  spelter,  ordinary ;  broken  to  show  fracture.      (64G0.').) 

)  or  apelter,  rellneil.    (54566, } 
lUe  zioo  or  epelter,  rellued  ;  broken  tu  hIiow  ftautnre.     (.54564.) 

lar,  a  laiituru  uT  uxide  anil  iiK'talliu  eino  f^ntu  condensera.    (545T0.) 
W,  a  tiilxture  uf  uii<lr<  auil  nielnUk  j.\\k.  tuiVcn  fioni^Xt«4L'M&.  ^$l■££A^l 
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Those  works  uie  located  at  West  Joplin,  Jasper  County,  Miseonri, 
and  treat  the  ores  of  tbe  neighboring  regions,  principally  tbe  sepEirated 
blende  from  Galena,  Glieroke^  Ciiuuty,  Kansas.  The  ore  is  divide*! 
into  two  grades  and  they  are  mixed  in  about  equal  proportions.  A 
portion  of  tbe  wet  ore  as  receive<I  is  dried  and  the  hot  dry  ore  mixed 
with  wet  ore,  the  totiil  loss  in  dryiug  being  about  5  per  cent.  The  coarsa 
ores  are  crushed  to  pass  through  a  six  mesh  wire-cloth  screen. 

There  are  eight  two-storied  roasting  furnaces,  built  in  two  blockH, 
Each  furnace  is  charged  every  8  hours  with  1,300  i>onn<i8  of  raw  or.-, 
proiluoiug  I.IOIP  pounds  of  roasted  ore.  Tbe  four  Belgiau  furuaces  con- 
tain 113  retorts  in  eight  rows.  Each  furnace  is  charged  every  21  honra 
with  5,100  pounds  of  roasted  ore  and  30  bushels  of  coke  and  prodnoes 
2,200  to  2,30<l  pounds  of  speller. 

The  collection  taken  by  Mr.  -J.  P.  Gazzam,  E.  M.,  October,  1884,  shows 
a  full  series  of  the  raw  and  roaated  ores,  the  faels,  and  the  prodncts. 


(1)  Ko.  1  blende,  Hepnrat«d  from  tlin  ore  by  criiahing  and  jiggi 
ton.     (55282. ) 

(2)  No.  i  blende,  carryinic  »  little  chert,  Mparated  rrom  the  u 
jiKging.     Valne,  ti:l  per  too.    (S.^SSS.) 

(3)  Blende,  cnrrying  a  little  ohert ;  the  mixed  ore  reitdf  for  the  roBst«r. 

(4)  Koaated  mixed  blende.     (ri5228.) 

(5)  Roosted  luiied  blende,  reodf  for  retorts. 


(1)  BitniiiiuouR  coal,  used   for   besting  tbe 

(r*2a4.) 

(S)  Coke,  used  i 
(3)  Coke,   used 

(552-ifi. ) 


! 


(1)  Metallic  rim 
(3)  Uotalliu  £111 

(3)  Bliiepowde 
perfect  uondetiHAt. 

(4)  Blue  poffdei 
(55^30. ) 

(5)  Residue,  from  the  retorts  after  tbe 


spelter.     (55-235.) 

ipelter,  ■bowiog  fracture.     (55830.) 

xide  of  zinu  aud  niutalliu 
n.     From  oondenserH.     (56231. ) 
a  mixture  of  oxide  of  «uo  and  metallio  t 


(1)  Firo  clnjr,  nseil  for  tbo  mannfacttire  of 

(2)  Cement,  mixed  lire  ciny  and  old  («tort« 
tone.     (.'h'lSM.) 

i,3)  JiaiuM,  n*ed  furduattng 
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RICH   UILL  Zinc   WORKS. 

rti«H<}  work8  ari3  Incnteil  at  Rich  Hill,  Jnaper  County,  Missouri,  and 
Uaelt  ores  from  Ji^jiHu.  They  ai-o  located  in  a  coal  region  where  fuel  is 
ibundaiit.  The  nurki^  uunlnin  a  kilu  fni'  dryin{<:  the  ore,  three  fiiruacein 
for  roasting,  one  Helgiau  and  one  Siemens  snielHuE;  furnuce.  The  ores 
treated  are  the  first  and  second  class  hlendn  separated  from  the  Joidin, 
Uiasonri,  oi'os,  together  with  some  luinii  ore.  The  ore  aa  i-eceived  from 
Ae  separating  operahon  is  generally  wet,  ami  one-thirtl  of  it  is  dried 
in  the  small  reverberatory  furnace,  aud  mixed  hot  with  two-thirds  of 
the  wet  ore,  the  mixture  beinj;  dry  enough  for  further  treatment. 

Tbe  coarse  ore^  are  crushed  i  u  :i  rock  lireaker,  and  then  in  rolls.  Tlie 
Ine  ore  in  crumhed  in  the  rolls  only.  The  crushed  ore  is  roasted  in  two- 
itoried  reverberatory  furnaces  having  four  hearths,  to  remove  the  sul- 
phur. A  charge  weigliing  1,400  pounds  is  put  in  the  furnaees  every 
12  hoars  through  o]>enings  in  the  roof,  and  remains  on  each  heartti  IJ 
bonrs,  during  which  time  it  Is  stirred  every  10  to  21)  niiuntes.  In  43 
boors  it  is  withdrawn  from  the  lower  hearth  nearest  the  fireplace.  The 
Bbarge  loses,  ou  roasting,  about  lo  per  cent,  of  its  weight. 

The  roasteil  ore  'i»  mixed  with  coal  slack  and  coke.  After  the  ore  and 
Hot  are  niise*!,  they  are  slightly  dampened,  and  charged  into  the  re- 
torts by  rueiiuM  of  around  shovel  or  scoop.  After  the  retort  iB  full,  a 
balf-incfa  bar  of  iron  is  pushed  through  the  upper  part  of  the  charge 
lad  then  withdrawn,  in  order  to  leave  a  channel  to  aid  the  exit  of  the 
line. 

The  Belgian  furnace  is  built  after  the  usual  pattern  with  two  divisions 
Iiaviug  a  fireplace  at  each  end,  aud  a  common  ehimney.  Kach  side  has 
Seven  rows  of  retorts  with  fonrteuu  in  a  row.  The  three  lower  rows  of 
retorts,  where  the  heat  is  greatest,  are  charged  twice  in  24  boors,  while 
the  others  are  charged  only  once.  In  the  upiier  two  rows  blue  powder 
and  other  refuse  from  former  smel tings  are  charged. 

The  metal  is  withdrawn  from  the  lower  three  rows  of  condensers  six 
times  in  '^4  houri^,  and  from  the  others  four  times.  This  furnace  will 
treat  about  Hl,(HK)  pounds  of  ore  in  24  hours. 

The  Siemens  gas  furnace  consistfl  of  two  retort  chambers  built  upon 
long  and  narrow  reheating  ubanibers,  and  separated  from  each  other 
by  a  thick  flrebriok  wall ;  the  back  ends  of  the  retorts  rest  uijou  this 
Sividing  wall.  There  are  three  rows  of  forty-eight  retorts  each  in  each 
ihamber,  and  the  furnace  will  treat  1,000  pounds  of  ore  per  24  hours. 
The  grrat  advantage  of  this  furnace  is  the  greater  uniformity  and 
>ettvr  control  of  the  heat,  by  which  means  poorer  ores  may  be  smelted. 
M  this  case  secoud-claBs  ores  are  tre.ited  very  sucoesafully. 

.nw^oollectiou  taken  by  Mr.  E.  h.  Znkoski,  K.  M.,  Octolier,  1884, shows 
B^-lhrii.  charges,  products,  and  a  few  accessories. 

X  "'- 

fa,  wltU  vonin  ubBrI,  crtulipd  romly  fnr  Ltao  rnrwlirn.     <Ji&t81.) 
1  Ulrada,  nailjr  to  be  cbaritotl  liilo  thu  mKitU.    v^<^>*aA-> 


1 


niti.i.HriN  1' 


r.VlTED   STATES   NATIOKAL  MirSKCH. 

Fnrl. 


(1}  CoalilMk.    (SiUS.) 

(8)  Coke,  nuuinrMtUTsd  from  cwU  ataok  ia  Iwehivi-  aruw.     (5&434. 
(3)  CntHbcdcokeHOdcDAl  alack.  tKotbtrds  coke  soil  uor  tbiTiIsUcI 
the  zinc  trom  Ibe  ore  iii  the  relorta.     {5MK  ) 

(1)  Ketoit  charge,  Died  iu  upper  tmo  rows  of  retorta  or  (he  Belgti 
■itto  of  coasted   ore,   blue  poirder,  acrapinga  from  eoDdevwtra,   cak«,  and  tUrt 

(2)  Ketort  charge,  osetl  in  lower  iowa  of  retorta  of  the  B«l^an  fimaoo;  fiwliu 
at  toaated  ore,  ooke,  and  alack.     ( a5438. ) 

Frad»ei. 


r.    (5M35.) 

;,  BhowiBg  ftactnre.    (5&U6.) 

D  of  oxide  and  metallic  zinc,  leaulting  tiata  li 


(1)  Spelter  or  metaUie  zi 

(2)  Speltvr  or  metallir  7.1 
{'.{)  Bine  ponder,  a  mixti 

eondenaatioit.    (354'.{7.) 

<4)  Reeidoe,  remaiaing  i 
trtkotioD  of  the  linc.     (65434.  .1 

(5)  Floe  daat,  oODsUtiDg  largel;  of  oxide  of  ti 
pibe  gaa  ftvnaoe.    <55426.) 

(6)  Floe  daat,  iiunliaiDiDg  oxide  of  aioc  from  the  does  of  Ibe  roaat«r.    (SBW.) 

(7)  81ag  aocretioD,  formed  io  the  bottom  of  the  ga«  furaaoe.     (5&43L) 


a  the  lower  retorts  of  the  Belgian  foniaM  afttflfaai- 


Frum  the  rabealiaR  1 


M 


(1)  Clay,  a  miitore  for  inauiifactiiniig  ntorta.     (5M33.) 

<-i)  Ketort,  in  use  one  week.     {5&1Sd.) 

(3)  Retort,  in  nae  one  month.    (»!>4S9.) 

(4)  Belort,  n-itb  accietions  on  bottom,  iu  uae  two  tiionthe. 

PASSAIC   ZINC   WOBKS- 

TheM  works  are  sitaate<l  at  La  Fnyotte,  near  JpKey  Cit}',  Kev  Jeney- 
They  were  atarteil  in  1854,  wben  t'nrnaoes  for  the  prwlnrtion  of  mdilt 
of  zinc  from  the  Frauklinit*  ores  were  built.  In  IsTJ  i'..-lgi.tii  funiat«< 
for  the  prodactioQ  of  spelter  from  the  silicate  atid  (^arlHuiaii-  oru  werr 
addetl,  nml  in  IfiSi  a  ahaft  furnace  for  smelting  spie^flc^uM^a  frum  Ul^ 
residaes  from  the  oxide  fnroaces  cODtalniag  iron  and  maogaofse  iw 
added. 

The  ores  nsed  are  mined  at  Sterling  Btlt,  Ogdciisbtirgh.  ""i  "tm 
Hill,  Franklin,  Sussex  County,  Sew  Jersey,  and  are  divided  t 
and  carbonate  orL-s,  and  Franklinite  ore.".    The  former  are  \! 
production  of  spelter,  but  the  latter  can  nut  be,  tdnre   Hil' ^ 
manganese  formed  from  the  maneanrse  in  tfai>  ore  i»  very  da 
to  the  retorts  on  acconnt  of  its  uasy  fnKibilitr.    The  FnuikliaitB  ^ 
verj-  complex,  containing  Ftankiiuin-,  /iiniti.  ^sill<-niite.aiidH 
in  varying  proportions,  in  a  gaoso' 

The  Bjwlter  fiiniaoes  are  bni!: 
large,  and  four  tutiaU.    The  lurgt'  1 1 
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w'liU  t«ii  iu  i\  row.     T^l^  usnal  cliarge  conaJsts  of  .12  to  :VJ  i»oumis  of  ore 

lixwl  wit)i  31  pouiids  of  am biiuiite  coal  ilimt. 

The  oxkle  ftarnaceH  coimnotil.v  known  n.-*  Wellierill  fnrnaces  aiv  siniplf 
rectaiigiilfu-  fiiniiici's  (i  feel  by  4  fc'pl,  wirli  nii  arutieil  roof  3  U>  4  feet 
above  tliu  grate  wbiuli  consists  of  jterfoiateil  iron  slabs,  There  are 
fortjr-eigUt  of  these  luraaces. 

The  Franklinite  ore  is  mixed  with  aiitbrneit»  cokI  dust,  ami  charged 
iiiln  ibe^e  furnaces,  the  metallic  zinc  is  rctliiced  in  the  foiiii  of  vnpor, 
urid,  an  cxceHS  of  air  being  ailuiitled  above  tho  tire,  it  is  ini mediately 
converted  into  oxide  of  zine  in  a  very  fioe  state  of  ^ubdivisiou.  An 
exhanst  fan  draws  this  oxide  of  zinc  mispeuded  in  air  through  cooling 
lobea,  and  delivers  it  to  a  large  number  of  cotton  bags  which  allow  the 
afr  to  pass  tbrongh,  bnt  retain  the  oxide  of  sine.  Fmin  time  to  liine 
the  oxide  of  zinc  m  removed  from  the  collecting  apparatus  iu  the  form 
of  an  impalpiUile  white  pOwdei  which  is  ui^ed  for  a  white  piiint. 

The  residuum  reinainiug  iu  the  oxide  furnace  is  drawn  oH' and  sent 
t«  t'le  Spiegel  furnace.  The  spiegel  furnace  ia  au  ordiuary  blast  fur- 
uace,  37^  feet  l>y  ^  feet,  which  is  run  iu  the  same  manner  as  au  ordinary. 
troD  furiisee,  but  with  special  provisions  for  collectiug  the  zinc  which 
remains  in  the  residuum,  and  is  driven  off  during  the  smelting  in  the 
form  of  oxide,  and  then  collects  iu  the  gas  ways.  Greater  care  is  also 
necessary  in  order  to  keep  the  furnace  running  smoothly.  The  ordiuary 
obarge  for  this  t^ruace  is  1,100  pounds  of  residuum,  1,(100  pounds  of 
ftnthracitc  coal,  270  pounds  of  limestone.  Fitty  to  sixty  of  those 
chargee  are  maile  daily,  producing  about  10  tons  of  ahoat  20  per  cent, 
•piegel.  There  are  also  made  about  13  tons  of  oxide  of  zinc  per  week, 
which  IB  smelted  in  tbe  spelter  furnaces. 

A  block  of  the  Belgian  tnrnaces  is  ahown  in  PL.  xxiii  and  tbe  oxide 
btmaccH  in  pl.  xxiv. 

Tbe  collection  taken  by  Mr.  J.  B.  Mackintosh,  E.  m.,  October,  18tJ4,  rep- 
ttsentv  ft  large  series  of  tbe  Franklin  ores,  the  fuel,  the  intermediate,  and 
Anal  products. 

SPEITEK  FVltXACIi  KAitft.KS. 


(I)  CftlAiuiue,  sbuwiiig(lDciiiii|>osilii)u.    OK<luual>iir|;b.  Hiihwix  County,  New  JerHey. 
<H1».) 
(H)  Calolneil  oilicatc.  lump  ore.     (r>4134.) 
(3)  C»le)nG(l  ollinMc,  Rniahed,  rend;  for  (iirnncoB.     (Mt3.'i.) 

fiimiKT  Chnrge. 
ID  Ok.  mlieil  wiib  iu.ll<v«pilc  coi.l  <\aM.     (.'ir.834.) 

Prudui-tt. 
(1)  8p«ltM  or  DJPtatlro  ^irit-.     (MMV.) 

(S)  BItiA  pDWiler,  n  iniittiro  u(  inelnlliu  zinc  auil  oxiiln  at  xinc,  olitaliiixt  tin  ■ 
iKelltiilUlilliiiKEinr.    iM141.) 

rvmaJnlDK  In  thn  twtnrtu  aftr^r  mlaclHK  anil  illRlllliiig  tliu  uielatUo 
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Accatorim. 

r(ll  Fire  clay.     Wood  bridge,  Middlogei  County,  New  Jersey.     (55837.) 
(S)  Bandy  lUy.    Woodbridge,  Jliddleeex  County,  N«w  Jersey.    <5»83g.) 

(3)  Burnt  olay.    C55H29.) 

(4)  Quartz  asnd.     (&5830.) 

(5)  Ketort,  old.    (55831.) 
1^0)  Retort,  old,  gronnd.    (55832.) 
^7)  Belort,  new.    (&5e33,) 

OXIDE  FVRSAOE  SAMPLSB. 

Ore. 

r  (1)  FrBnklinite,  willenllU,  ciooite.  and  oalcite,  Iniop  ore,  BueknIioBt  Field  Uivf 
Franklin,  Russex  County,  New  Jeriiey,     (54139.) 

('J)  Fmoklinite,  wiltoruite,  7inoit«,  and  oalcite,  oraehed,  ready  for  fumaen.  Bnct, 
wheat  Field  Mine,  FrankUn,  Suwex  County,  New  Jersey.    (54130.) 

This  ore  yielded  on  analysis  in  the  Utinratory  of  the  department  )ij  Itr.  J.  t/ 


Siliea  (ttlO,) lO.m 

Zino  (Zn) 39.80 

Manganese  (Md) 11.19 

Iron(Fe) iW.W 

Alumina  (AUOa) CBS 

Lime  (faO) 4.20 

Magnesia  (MgO) 0.3B 

UarboDic  aoid  (CO,) ».»3 

(3)  Fraokliuile,  willemite,  zinoite,  t«phroite,  and  calcite,  InmpvK.     Stedingfl 
Mine,  Ogdensburgh,  Sus&ei  County,  New  Jersey.     (54131.) 

(4)  Franklinite,  willeniile,  /incitt^,  tepbruite,  and  oalcite,  cniabed,  ready  torlt 
naces.    SlerlinK  Hill  Mine,  Ogdensbargh,  Suasei  Cnuuty,  New  Jemey.     (54132.)    ' 

This  ore  yielded  on  analyses  in  the  laboratory  of  the  Department  by  Mr.  iM 
AUea- 

Psr  crnt. 

Siliea  (810,) T.nO 

Zlno(ZD) 10.  M 

Manganese  (Mn) KW 

Iron  (Fe) 16.44 

Alnmiua(AI,0,) I.D9 

Lime  (CaO) 15.91 

Magoeaia  (M(;0) 2.M 

Carbonic  acid  (COt) H.U 

Fuel 
(1)  Anthracite  coal.     (54136.) 

(3)  Anthracite  coal  dnst,  used  Tor  reilncing  the  zinc  in  tbe  r^torta  aoA  m 
ameea.    (54137. ) 

Furitacr  ekarge. 

I   (1)  Ore,  mixed  with  aulhracite  ooal  dnat.     (5S83S.) 

Pro^ueli. 
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(•S)  RealdDuni,  remaining  in  the  oxide  Tumaccs  afler  the  extraction  of  the  zioc, 
an  tains  iron  and  manganese,  vrhicb  ore  extracteil  in  ii  blast  furnaoe  as  apiegeleiwD. 

(3)  RMidaum,  from  oxide  ruinacea,  shoiriDg  crystiitlized  oxide  of  zinc.     (541^.) 

SPJBGBL  FURNACE  SAMPLES. 

(1)  Rmidonm,  tbe  residue  after  the  uxtractinn  of  the   xiaa  fVoiu  Franklioiteore  in 
lire  lino  oxide  furnace.   It  contaiDB  the  iron  and  mangaQene  of  the  ore.     (54W5, ) 

(5)  Coal,  anthracite  cool  nsed  for  fuel.     (b49t;6.) 

(3)  Limestone,  calcite,  containing  a  little  pyrite ;  nsed  for  &iix.     From  Sing  Siog, 
Watlcheiler  Connty,  New  York.     (54967.) 
(<)  Slag,     (M9M.i 

(6)  Graphite,  carbon,  in  Spiegel  tilag.     (54963. ) 

(61  Spiegel eieen, an  alloy  of  iion  aad  manganese,  rich  in  combined  carbon;  used 
in  Ins  manufacture  of  steel.    (54968.) 
(T)  Zinc  oxide,  from  the  goa  ways.    (54969.) 


Tm  Mineral. 

CASSITBBITK.     (Tm  STONE,  STHBAM  ITS.) 

Composition :  SnOf  Oxide  of  tin,  coutaicing  tiu  78.67  per  cent,  and 
oxygen  21.33  per  cent. 

It  crystitllizes  in  the  t«tragoDal  system,  crystals  being  very  oom- 
plex  and  generally  twinned.  It  sometimes  occura  in  globular  form 
wttti  fibrous  Btractare,  aud  also  maNsive.  It  varies  in  hardness  from  6 
to  7  and  in  e{>ecific  gravity  from  G,4  to  7.1.  Its  general  color  is  brown, 
bat  it  occurs  of  several  shades  of  red  and  graj',  also  white.  Sometimes 
it  ia  nearly  transparent,  and  graduates  into  opaque. 

Ousiteril^  is  the  universal  tin  ore  aud  cau  readily  be  distinguished 
from  moHt  minerals  with  which  it  could  be  confounded  by  its  high  spe- 
dflc  gravity.  It  is  represented  by  a  single  specimen  here.  Others  will 
be  found  with  the  tin  ores. 

(1)  Bough  crystals.     IrlHh  Creok,  Rockbridge  County,  Virginia.     (30866.) 

Tin  Okek. 

It  has  beeu  generally  supposed  that  tin  was  a  rare  metal  in  this 
OOQilti?.  This,  however,  is  only  partially  true,  the  occurrence  of  cas- 
siterite,  the  binoxide  of  tin,  iu  smitU  quantities,  being  known  to  miu- 
eralogisla  from  a  large  extent  of  territory  for  many  years;  bat  it  is 
only  in  very  rare  instances  that  this  occurrence  has  given  even  the 
slightest  evidence  of  there  being  n  deposit  which  would  prove  of  any 
'^^lueroial  value.  The  first  discovery  that  was  at  all  favorable  was 
by  Professor  .lacksoo  in  New  Hampshire  in  IMO.  Specimens  of 
together  with  a  bar  of  tin  produced,  have  been  in  the  Museum 
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A  small  amount  of  cassiterite  from  two  louftlities,  togetlierftitlia  I 
bar  nl"  till'  tin  prodncod,  from  jMonttina,  was  exliibit*d  ai  the  Cffl'J^ 
tennial.  An  <>ra  of  a  itjffereol  cliarivcter,  being  a  Mtanniferoae  vc4-fl 
fram,  lias  been  known  in  Oalilbrnia  for  many  years,  and  at  one  tim 
quite  extrusive  operations  were  oornmencerl  ui>ou  tlic  dei>Oflit. 
ore,  however,  ia  aomewbat  difflonit  of  treatment,  and  this,.nt[1i  Ul 
gatiou,  Boon  closed  up  the  mine  and  tlie  works,  [aolated  sticcimeni tl 
caaHiterite  liave  been  funinl  at  vimoiis  times  from  several  localitic«  il| 
Maine,  and  tbe  next  discovery  of  any  importance  was  at  \Vmslo«,!i 
that  State,  where  a  more  definite  vein  carrying  caasilerite  was  din 
ered  in  1867.  The  vein  here,  however,  was  exceedingly  small  and  u 
iug  has  been  accomplished.  Following  close  upon  each  i  '  _ 
1882-'83,  there  were  discoveries  of  tin  in  three  widely  separatwl  loMfr 
tieM,  which  have  given  promise  of  ultimately  producing  mure  or  lew  tin. 
These  localities  are  at  the  Broa<1  Arrow  Mines,  in  Atabamn;  tLeGaih 
Mines,  in  Rockbridge  Connty,  Virginia,  and  the  deposits  at  llariiey 
Peak,  in  the  Black  Hills  of  Dakota.  In  1884  a  further  discovery  was 
made  at  King's  Mountain,  North  Oarolina. 

The  collection  of  tin  ores,  besides  including  a  few  specimens  of  pnrelf 
mineralogical  signiflcanee,  coutaina  samples  of  every  locality  that  ha* 
ever  given  any  promise  of  producing  the  ore  in  any  amount. 

(1)  CaMit«riI«,  lluorit?,  mArgaritu,  onlcite,  hIiowh  fnll  widtb  of  the  vein, 
low,  Kennebec  County,  Mftine.     (476.'].) 

(2)  Caasilerit«,  in  iiiica  nod  i[iiimx.     Peru,  Oxford  County,  Uuine. 
Ci)  CaBsil«rite,  in  fe1il<i|inr,  wttli<|>i.irtz  anil  tourmnlinr.     Norwny, Osford  C 

Maine.     (54216.) 

(4)  Caexiturite,  in  felilapiir,  » itii  rjiiartz  »di1  tciiirinaliii»,    Biimford,  OifonlO 
Haiiie.    (54214.) 

(5)  Caaaiterite,  oryatalliuB.     Puris,  Oifonl  Connty,  Muinp.     {H213. ) 
(G)  Cawibeiite,  in  schist,  discovorfd  iu  ln40.    Jnoksoti,  Carroll  Coauty,  N 

Bhire.     (133^.) 

(7)  Met&llic  tin,  BmelMd  in  IS40  fTom  the  JaDkHon  orvs.     (USGIT.) 

(S)  Casaiterite,  in  coarse  granite,  called  "i;reisson."    Itlark  HilU,  Dakotk. 

(U)  CaiMiterite,  iu  coarw  Kranito.  called  "^reiiiBen."     Elto  .Mino,  Koiiid  C 

niiigton  Count}'.  Dakotii.    (65148.) 

(10)  CnB8itfrU^  iu qnartz.    Widlbof  vein  :s feet.     KtlaMim-.  I'onniiiKtonO 
Dakoliv.    {^M7.) 

(11)  CMBJterlte.  iu  rou]{h  crygtutB  nnd  wal-er-vutn  frn^"'*'"'*'-  w'lh  utbw  b 
minerab.     Blaak  Hills.  Dakota.     (£,6546.) 

(li)  MetaUin  Uu^soiuh  of  thu  nratuiHtalHnji>ltedfrum  Ihe  Black  Ilillsoi 
(W)  C»a«itcritc,  in  rongb  ctyHlaU  »nd  water-worn   rrai;n"^nl«.  Willi  otliw  h 
minerats.     Hear  Dulob  district,  Lawrence  County,  Dakota.     (S.'iS.'iO,) 

(14)  Cuailorito,  in  wut«r.worn  iiDblilm,  Htreatn  liii.     Ton  Milo  dintrjot,  L 
ClftTkc  County,  Mnnlana.     (UkK!-!.) 

(15)  CaMiterll«,  ill  water-worn  |inblil«<H,  strMni  liu.    I'rickly  Ponr,  Ji^HerMnC 
Moutaua.     (11(H4.) 

(Iti)  M«Ulliu  liu,  from  th»  I'fiekly  I'onr  ornB,  Munliuia.     OWKI^} 
(17)  Ca«sit«rite.  vbaruaterlslic  sauiplc  of  Ibn  Teincacul  nr 
nurdino  County,  California.    (5(I4£t.) 

(16)  Stannifi-rans  wolfrarn,     .San  .tanhiio  Mine.  TnmivKal,  8nn  ItemanUlUiG 
CaliforaiR.     O''-''-"  1 
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(19)  M«UtIlic  tin,  suelUMl  froin  Ihu  Sau  Jaciuto  ores.     (1GU<)G.} 

(90)  C»MiI«rite,  wllh  s  little  quarts,  shnwmi;  full  width  of  vein.  Cuati  Hino, 
BwkbrtasB  County,  Vinjiniii.    (30931.) 

(21)  CawitBTito,  in  t|uarta.  Uurtlta  D.  Cuh  Hiiie.  No.  'i,  HoGkbridge  Coimly,  Vir- 
blla.     (430»7.) 

(itS)  tfimrtx  K^nS'iB'  Martha  U.  Caiih  Mine.  No.U,  Konkl)tidKe  CuiiuCy,  Virginia. 
<43DS9.) 

(93)  CnwiuHU'.cryHlitllizefl  in  gtioiea.  Martha  O.CiWili  MiDe.No.  1,  KriukUriilge 
Oonniy,  Vireinin.    (4:i'JlW.) 

(U)  Uotallia  till.  Hiuelled  from  the  om  of  (he  (!iuih  Minef.     (56405.) 

<3&)  Ckwiterito,  rough  cryetnls  sad  waler-n'orn  fragmeoU,  stream  tiu,  KiriiE's 
itAin,  CloTtiland  Countj',  North  Carulina.    (r.7775,) 

(M)  Cauiterlte,  Toii|{h  cryatala  and  mater-worn  frugments,  Htr>«um  tin.  King'H 
ICoanwin,  Cluvelaud  Conuty,  North  Carolina.    (54^17.) 

(S7)  CMtit«rite,  wat«r-w(iru  fragmeutB,  stream  tin.  Broad  Arrow  Miiie,  Aaliland 
irt,  Clay  County.  Alubauia.    (3416rt.) 

(38).  Btanuiforoos  heniatito.  Broad  Arrow  Miun,  Asblaud  ili»triat.  Clay  Coiiuty. 
ibbMiiK.    <:I4I69.) 

(9)  OneiM  roiilc,  catTviug  iliKHeminated  oassilerite,  coDtaiTit  ahont  'i  |>er  cent,  of 
tin.     Broad  Arrow  MiDr,  Aslihind  district,  Clity  C'ouney,  Alahaiun.     i,341T'J.) 

(30)  Metallic  lia,  HOioltod  from  tbo  Broad  Arrow  ores.     (34173.) 

ANTIMONY. 
Ahtimont  Mineral  and  Ore. 


0oiiti>o8ltion :  SbjS^.  Siiipliide  of  uiitimoiiy,  coiitainitig  iiiitiriiony 
tl.a  |ti>r  ceut.  and  sniiihur  2M.2  iier  cent. 

It  crystallizes  in  ttie  nrtliorouibic  system,  crystals  beiny  Unjy-hlailwl 
and  complux.  It-ijenerally  occurs  iwlumnar  missive.  Its  tiardiiesit  is 
■i  and  its  siiccific    sf'^^'ity  is  i''i  it  li»8  a  leail-^ray  color  aud  ftdl 

letallic  luster;  it  cuu  be  cut  into  nbaviiigs  with  a  linifo. 

Stibnite  is  the  uoircrsal  antimony  ore,  and  Ik  illustrated  by  seveu 
■{leeiueiiB : 

(1)  Cry»talliwil  and  massive,  with  ]i  lir.tli:  nimrl/.  Han  BouitoCoiiuly,  Ciililiiruin. 
tM«IHl.) 

(2)  HaMiw.  lil'i-oiio,  Willi  qiiarti.  SnmiiiU  Mmo,  Sun  Euiigdio  iniriiU|-  diairii^t, 
Kern  County,  C»liroruiii.    (34^4.1 

(3)  MMttive,  fibr»U8.     IIiiiKboldl  Coiint.v,  Nnvuiiu.     iMiOa.) 

(4)  UmmIvu,    Ohrous.    a    little    ileiM>inpaae<l.    Aiuerloan    Anttuiony   Miiir,    I'lnh. 
) 

(5)  Fibrous,  ae|>urat«d.     Arnnriraii  Antimony  Uiiio,  lltah.     (5fhlTl>.) 
(1^  llotallic  antiinouy.  from  the  American  mine  nres.    (b»17'J.) 

(?)  llawlTn.flhronii,  vritb>iiiftrtzai)aoaloil«.  Silver Uill,  SovlorL'ouiily.  Arkumuts. 
IGMOZ.) 


r 
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MEHCUKY. 

MESCtnty   MlNEKALA. 
MBECUEY.      (yUICKSILVEU.) 

Coinpositiou :  Pure  mercury.  Occurs  in  small  tluidglobulee Matter 
through  a  gaugue.  Free  mercury'  \a  not.  commuu,  but  in  foniu)  in  uni 
amounts  in  a  nnml)er  of  mines,  ami  is  illustrated  by  u  sin^ile  H|>ecin 
here.  Six  other  specimens  showing  tVee  mercury  are  iuclail«(l  In  t 
ore  and  the  New  Almadeu  collections. 

(1)  Free  mercury  globules,  witb  ciumili&r  iu  ijoartz.  lialtlMnake  Hiiw.SDM 
Count;,  Califurniu.    a!^936.) 


Compositiou :  HgS.  Sulphide  of  mercury,  containing  nieronij  8 
per  cent,  and  sulphur  13.8  per  ceut. 

It  crystallizes  in  the  rliombohedral  system,  crystals  being  very  « 
pies  and  not  common  ;  it  generally  occurs  granular  and  massive, 
varies  in  hardness  from  2  to  2,5 ;  its  specific  gra%'ity  is  8.99.    It  is  uvcbi- 
Deal  red  in  color,  has  an  adamantine  luster,  and  is  sabCranspareut  U 
opaque.    Ointiabar  is  the  universal  mercury  ore,  and  is  JllasCraled 
four  specimens :  • 

(1)  Crystatlizad,  oetuatitiug  a  ijuarti:  onnglomerBte.     PlitL-nis  Mine,  Pope  V«ll 
NapA  Count;,  Califomin.     (1598!i.) 

(2)  CrystalliDe,  botryuidal  moss  overlaid  by  chaloedony.     PliiPDit  Mine,  fuiwVil- 
lay,  Napa  County,  Califuruia.     (65315.) 

(3)  MoMive,  with  layers  of  quartz.     Pompowi  Miue,  Santa  Barbara  CoquIj,  C*I>- 
fomia.     (.'>&120.) 

(4)  Crystalline  and  maaaive.     Neiv  Uope  Mine,  Fresno  County,  Califoroia.  (1^1^' 


"1 

V«|.     ■ 


Mebcubt  Ores. 

For  the  extraction  of  the  metal  mercury  ores  are  roasted,  by  vliicb 
treatment  the  combination  between  the  mercurj-aod  sulphur  is  brolan 
up  and  the  mercury  is  set  free.  This  roasting  is  carried  on  above  Uie 
boiling  point  of  the  metal,  and  it  is  therefore  volatilized  with  the  pnxl- 
uota  of  combustioit.  The  products  of  combustion  are  nondaotetl 
through  condensers,  where  the  mercury  collects  and  is  drawn  "ff' 
Mercury,  on  account  of  the  fact  that  it  is  tlnid  at  onlinury  temi»eratan»i  , 
occupies  IV  unique  position  among  the  metals.  Moreover,  its  oztenaivti 
use  in  extracting  the  precious  metals,  for  which  cnormons  i 
are  used,  makes  it  doubly  ioteresting  and  valuable  to  the  metallurj 

WHiile  st>ecimen8  of  cinnabar  occur  in  niuny  localities,  yet  the  p 
duotion  of  mercury  is  mainly  oonBued  to  three  localities  : 
Spatu;  California,  especially  New  Almadeu,  aud  Idria  m  A 
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Bigkt  speoimena  illustrate  the  subject  h«re,  aod  a  complete  collection 
from  New  Almadeo  is  sLown  fbrther  ou: 
(1)  Frmmeicucy,  ciDoabar,  ajid  i|uartz.    ATuericuu  Mtau,  LakeCouDty,  Calitbniift. 

(ir.ti8.) 

{3)  Cinnabar  aod  qnarlz.     Georgia  Mine,  SoDoma  County,  California.     (15(J74.) 
(3)  Cinnabar  and  qnarti;.    Oakland  Mine,  Sonoma  County,  Calilbmia.    (1519'^,) 
l4)  Cinnabar  and  qnartz.     Geyser  Mine,  Sonoma  County,  California.     (15979.) 
(S)  Ctnoabor  and  quarlx.    Geyser  Mine,  Sonoma  County,  California.     (65316.) 
(fl)  Cinnabar  and  quart/..     Washoe  County,  Nevada.     (5G4T0.) 

(7)  Heronry,  diBtilied  fr»ni  CHlifuniiu  climabar.     (:t430l.) 

(8)  Irou  dosk,  in  wliicti  mercary  is  transported.  Holds  71>)  poundB  of  nieroury. 
(iSQW.) 

NEW  AXiUADEN  HINBB  AND  WORKtJ. 

The  quicksilver  miues  and  redactiou  works  of  Now  Almadeu  are  15 
miles  soatli  of  tbe  city  of  Sau  Jose,  Saata  Clara  Couuty,  Calitoruia,  in 
the  SaQta  Cruz  Mountains,  at  an  elevation  of  1,700  feet  above  the  i^ea. 
These  miue»  were  first  worked  for  quicksilver  iu  1845,  but  the  opera- 
tions were  on  a  small  scale,  and  no  reconl  exists  earlier  than  IS50. 
They  have  been,  and  now  are,  the  most  productive  qnicksilver  mines 
iu  tbe  world,  except  the  mines  at  Almatlen,  Spain.  They  are  developed 
to  tbe  depth  of  3,300  feet,  and  the  workings  extend  horizontally  over  1 
mile  B()nare. 

About  500  men  find  steady  employment,  tbe  -work  being  actively 
prosecutetl  throughout  the  year.  From  the  Ist  of  January,  1S64,  to 
the  Slst  of  December,  1887,  the  number  of  feet  of  drifting  and  sinking 
amounted  to  224,922  feet,  or  42.60  miles,  at  a  cost  of  (1,918,457.29. 
This  does  not  include  the  excavations  made  in  extracting  ore.  Fcr 
the  ground  opened  up  daring  the  previous  period,  from  1S50  to  1864, 
15  miles  of  drifting  and  sinkiugcan  be  added. 

Tbe  reduction  works  consist  of  eight  furnaces  and  include  the  most 
improved  methods  for  working  quicksilver  ores.  They  may  be  consid- 
ered as  one  of  tbe  most  complete  and  perfect  in  every  respect  iu  the 
world.  Iu  the  early  ilays  the  ores  were  very  rich,  averaging  30  [>er 
cent,  and  more  of  <)uicksilver,  and  the  amount  of  ore  extracted  was 
uumparatively  small.  The  ores  have  gradually  grown  poorer,  and  now 
tbe  percentage  of  mercury  is  abo)it2.  Id  order  to  keep  up  the  produc- 
tion of  nitt»l  large  amonnts  of  ore  have  to  be  extracted. 

Iu  the  first  full  year  of  which  there  is  a  record,  July,  1850,  to  June 
30, 1857,  4,070,71"  pounds  of  ore,  averaging  30.74  per  ceut.  of  mer- 
cury, yielded  23,875  flasks,  while  in  the  year  1887, 84,151,300  pounds  of 
ore,  averagiiig  2.38  per  cent,  mercury,  yielded  20,000  Hasks.  The  total 
production  to  the  end  of  1887  has  been  862,788  tlasks,  weighing  i6J 
pounds  eucli. 

Tbe  collt!Ctiou  from  the  mine  includes  a  full  series  of  characteristic 

oi«s,  [be  vein  iilliug,  and  the  wall  rocks,  together  with  an  excellent 

I  glmit  model  (if  the  mine.     The  opemtion  of  the  reductiou  furnnccs  is 
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tielleut  series  of  ptiotogra[ilis  of  cliaractemtic  scenes  atiout  lUr.  norks 
uml  miiie,  both  aliove  ami  below  ground. 

A  working  spaiie  1,500  fei't  below  ground  is  shown  in  PUXXT.avJiB  I 
of  B  shaft  liouse  and  dre^siii^  flfmr  in  PL.  xwi,  a  general  ne«  of  llu> 
reductiou  works  in  pl.  xilyii,  and  ti  view  of  a  ftirQace  in  ri-  sxTni- 

(I)  Hbagint;  wall,  at  "  aUa,"  aa  it  U  oalleil,  friini  lhL>  SpaiiUli  iroril  m*»aiag  l<i;K 
TliJB  iurariabl;  fomu  oue  of  tbe iKiunilarj'  wttlliior  tlie  (>i«-l)u«riag  win,  ilia  i\i\'tl 
coutsot  of  tUo  two  being  unnully  very  ilistinct.  The  phyoioul  |iru[wrtlMi>rtl»ivik 
nre  well  represt'tited  in  (ho  speoiinen,  ulttioiiicL  iln  culur  and  liKnlnua  ruy  mioIiW- 
Bbl.v.  It  is  usually  blai-k,  lint  is  sometitnes  vliitn.  graf,  lirowo,  or  ynllow,  iha  tal 
Dolor  lieing  cbnmcMriHtic  or  aiirface  "  alia."  It  is  suiDotinies  foliad  In  tlin  fono  -I 
clay,  at  othera  it  is  hIaUi  or  skale  and  hanter  and  loont  tnnaciuns  tban  llie  iiiMiiiiK. 

NO8.C0437  to  66154  inclusive  are  cbsrscteriatic  speciincDs  uf  ttrvMA 
veinstone  from  the  main  ore  chute. 

<1)  Nearly  pure  cinnabar,  from  the  l,(>OU-foat  lovoi.     Largv  bodies  of  i1iUc|<m 
or«  are  freqaeotly  foiiad.    (fiiMilT.) 

(2]  Cinaaliar,  mixed  witb  Its  obar»Et«riHtic  )(auKiie,  coiisintilig  iiHneipaElj offl 
mile,  tale,  oaleit^,  and  bitum^u.     Tbeae  upeciiueua  ar«  ly|iiral,  Ib«  bnlk  of  tl 
taken  from  the  mint)  being  found  in  iblsuoiidlliou.     (0(M3r<,G6439,and  GeMO.) 

(3)  Globol™  of  nativoniBrtury,  in  abaraQterislio  gaugur.  Sp*cinieiui  of  lliis  kirw 
■re  vnry  nnmmon,  but  iho  yield  of  ijuickailrer  from  tbem  is  uiiall.     (66111.) 

(4)  Globnlce  of  native  mercury,  in  obuTaoIcristlo  gnngao  bIio««  Mppcioll)  nvi. 
tlea  contniniug  bitumen.    (6A442.) 

(5)  Olobnleaof  iialive  mercury,  In  cliaractrnslic  ganjciie.  Aret;  hanilKinu^  ■pti- 
men,  Bhowinx  lerg«i  glnhulea  oa  orystalliEed  dolomite.     (66443.) 

(6)  Crystals  of  cinuabsr,  which  are  Buiaetime'i  found  wlUi  a  lew  globulut  uf  h" 
maroory  In  carltiaa,    ((i6444.] 

(T)  Cinnabar,  very  haudsumely  crystal tiied.     (fi&U&.  I 

(8)  Uolomitic  veiDBtoiie,  often  foil uil  in  largn  slabs,  hcorvdandpullaht-it  iiicniiU^ 
(«644().)  ^^m 

(it)  Dolomitic  veiudt^ui-,  net)  oTyatsllir.u.l,  Oixiin  In  mama  and  BavitS^^^^J 
mixed  with  ntber  vein  iualt«T  aod  ore.     ir>r>447.)  ^^H 

(10)  Duiomilio  veinstnuo.  Contains  imir«  of  the  carIioti:>t"8  uf  ItDii  and  ^^^| 
tbuniH  I'umiuou.     (6644a) 

(II)  Veinstone,  from  old  norkiuKs  near  Ibv  snrfaue.  Thv  vein  from  thin  pan  iiTi^ 
tniui'  diiforB  from  Ibat  of  the  lower  levels  in  iln  txilor,  and  in  ita  being  iDt«tBiii*lt. 
mort  04- lesa,  with  lbs  hanging  wall  material.     (6G4tll  audtW4fiO.) 

(Vi)  Veinstone,  from  tbe  enrface,  in  the  vicinity  of  the  plairn  wbc 
tnt  dtscovi-red.     (66451.) 

(13)  Vein  rook, fVau  a"  labor" or  working Bpac«  on  ibi>  l.i^M-foot  taval,  < 
to  the  nsnal  condition  iu  prodnctive rnin  rock,  cnunlilornble  ■■•■■i  mwooiyd 
little  cinnaliar  are  found  here.    iBC4Ii3.) 

(14)  Native  niercnry,  vollroied  lYom  tbe  lalxir  Jiuit  nieoUuniil.     AIMr  ll 
often  nana  out  of  the  uavitire  iu  etreams.     (66453.) 

( 15)  CiuimbHr  and  velnntono.      Intereatiae  cbitdlj  on  i 

are  alsi>  fciuuil.  but  only  occiutionally.  nnil  Iu  aiiiall  >tuaDi 
(IK)  Seriwntiue,  wbleb  forma  the  foot  wall  of  Ihn  rnli 
« ilh  and  iinderlyiiiii  (bf  vdti,  bnt  in  alumiinc  uf  llii>  t 
with  tlM  haiiipng  wall.     Sun 

ihn  vein  nnil  foot  wall;   at  othen  tbey  aluuiaittf  ^ 
alher.     imaTt.) 


g  iDt«tBlila|f,, 

"ll 


i 


COLLECTIONS  IN  ECONOMIC  GEOLOGY  AND  METALLURGY.   193 

The  model  of  the  mine  consists  of  26  plates  of  glass  set  at  distances 
representing  50  feet  apart.  Upon  these  are  drawn  the  outline  of  the 
surface  ground,  with  the  buildings;  the  shafts,  tunnels,  and  working 
spaces  underground ;  and  the  ore  bodies.  By  looking  through  the  plates 
as  they  stand  one  can  see  represented  the  whole  mine  and  its  surround- 
ings.   It  is  constructed  on  a  scale  of  100  feet  to  the  inch.    (66456.) 

The  operation  of  the  furnace  is  illustrated  by — 

1)  Average  sample  of  lump  ore  ''Grauza.''    (51621.) 

2)  Roasted  Granza.    (51622.) 

3)  Coarse  ore  or  **  Granzita."    (51657.) 

4)  Coarse  Tierras  or  ^*  Grauzlta*'  roasted.     (51625.) 

5)  Fine  ore  or  ^^Tiorras."    (51623.) 

6)  Fiae  ore  or  '*  Tierras  "  roasted.    (51624. ) 

7)  Wood,  nsed  for  fuel.    (51626.) 

8)  Soot,  from  condensers.    (51627.) 

9)  Acid  water,  from  coudepsers.    (51590.) 

(10)  Miniature  quicksilver  flask.    (51628.) 

(11)  Pore  quicksilver.     (51589.) 


ALUMINIUM. 

Aluminium  Minerals. 

corundum. 

Gomposition:  AI2O3.  Sesqnioxide  of  aluminium  containing  aluminium 
53.4  per  cent,  and  oxygen  46.6  per  cent.,  generally  containing  a  small 
amount  of  iron. 

It  crystallizes  in  tbe  rbombobedral  system,  prismatic  and  pyramidal 
planes  predominating.  Large  rougb  crystals  are  quite  common.  It 
also  occurs  massive  and  granular.  Its  bardness  is  9,  being  next  to  the 
diamond.  It  varies  in  specific  gravity  from  3.90  to  4.16.  It  occurs  in  a 
large  variety  of  colors,  especially  reds  and  blues,  and  white.  It  is  trans- 
parent to  translucent,  and  has  a  vitrous  luster.  Clear,  transparent,  red 
corundum  forms  the  gem,  ruby,  while  tbe  blue  forms  sapbire. 

The  most  important  use  of  corundum  is  for  grinding  ))un)oses,  but 
small  amonnt43  have  been  smelted  direct  for  aluminium.  Three  illustra- 
tions of  corundum  are  shown  here,  and  a  full  suite  will  be  found  with 
the  grinding  and  polishing  materials. 

(1)  Rough  crystal.    Shimerville,  Lehigh  Coauty,  Pennsylvania.    (66573.) 
^2)  Decomposed  rock,  containing  corundnm.    Shimervillei  Lehigh  Connty,  Pean- 
^Ivania.    (66574.) 
(3)  Lamp  comndnm.    Alabama.    (r)6575.) 

BAUXITE. 

Gomposition :  (AlFe)203  2H2O.     Hydrated  sesqnioxide  of  alnminiun, 
containing  variable  amounts  of  iron,  silica  and  titanic  acid  are  also 
generally  present.    It«  general  occurence  is  ooUUq  ^\i4  ^\^^  V^ej^ 
9111— No.  4'J — 13 
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Banxite  is  an  abiiiulaut  source  of  alumiuiiim.     Tbree  chanKtoittic 
samples  from  a  deposit  in  Floyd  Ooant;,  Georgia,  are  shown: 
(t)  Oolitic  and  poroas,  sligLtly  staliiKd  Iiyimn.    (tH<:>76.) 
(S)  Oaiitio,  Btainwl  by  iron.     ((W677.) 
(3)  Oulitio,  hard  *nd  cDuipoct.  very  rml  from  iron.    (66578.) 

An  aualysifl  by  Prof.  J.  W.  tAiigley  sliows  it  to  coutsin : 

PvMI. 

Silica  (BiOO 16.01 

Titauic  Mid  (TiO,) 6,38 

Water  (HjO) 25.87 

Se8qaioiidoofiroD{PB,Oii) 0.70 

Alumina  (AliOnl 'SLfiU 

iiw.  m) 


Composition  :  AI]Na«F,t.  Fluoride  of  alumitiiuin  and  soiliani,  cttntm- 
ing  atumiuium  13  percent.,  sodium  32.8  per  cetit.,  aud  ituorioe  Ml 
per  cent. 

It  crystallizes  in  the  trielinic  system  'iu  tabular  crystals,  genenillj 
occurs  massive,  sbowing  cleavage.  Its  bardnese  is  2.5,  ami  9|>ecifc 
gravity  varies  from  2.9  to  3.077.  It  is  generally  wLite,  altboagh  it  in»j 
be  tiuged  or  black,  and  traiislucont. 

Cryolite  is  an  abundant  source  of  ahiuiiniuin  since  it  used  for  the  nui' 
nfacture  of  carbonate  of  soda,  and  alumina  is  obtained  as  a  by  pnidocL 
It  is  found  in  large  amouuts  only  iu  Greenlaud,  and  is  illuiitrated  iij  * 
single  cLaracteristic  spttcimen. 

(1)  Masgivp,  uuiitaiiiiDg  ajdt>rit«,  galena,  aud  cbalcopjritt'.     117531.) 


Under  this  head  are  includeil  several  hydrated  silicates  of  •Inminini'i 
of  very  varying  composition,  which  will  be  more  fully  descritwd  (ll^ 
ther  on. 

Alnmiuium  is  a  constituent  of  many  other  mint-rals,  but  they  «n*  nol 
used  for  the  mannfacture  of  the  metal. 

EXTHACTION    OF    ALUMINIUM. 

Altbonglj  aluminium  is  a  constituent  of  so  many  commoD  minenl^ 
its  extraction  in  very  difficult  and  expensive,  owing  to  the  tenacity,"''*' 
which  it  holds  ou  to  oxygen.  The  first  step  is  the  iireparation  of  [ii' 
anhydrous  sextjuioxide,  alumina  (AUOj),  in  as  pure  a  condition  w  l**  ' 
sible.  For  this  purpose  the  alnmiuium  minerals  an-  treated  obemiulL 
by  long  and  complicated  jiroceeses.  Having  a  pure  ulnmiDs,  It  il 
converted  into  anhydrous  chloride,  and  the  metal  in  then  n^no 
this  by  means  of-  metallic  spdijun.     Formerly  thia  WW  %bf. 
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of  making  pare  aluminium,  but  rueetitly  aeventl  metbuds  of  produoiuj^ 
the  metal  direct  from  Ilie  oxido  by  electric  smelting  have  been  proposed, 
and  give  promise  of  being  succesBful. 

Alloys  of  copper  iind  alumiuium  are  also  8melt«d,  sometimes  fVom 
coruudum,  by  reducing  the  alumiuium  in  presence  of  metallic  copper, 
with  which  it  immediately  alloys. 

The  collection  donated  by  Col.  William  Frishmnth  contains  twelve 
specimens,  and  showis  several  steps  in  the  process,  together  with  a  full 
series  of  products. 

(1)  CorQadiiia,  cuDsislLUg  ofoiide  or  ulaniitiiiuii.     North  CftTolioa.     (50r)96.] 
(3)  Sulphate  of  alnminitim  and  sodium,  prepared  from  cnrnmluin.    (50597.) 

(3)  Atumina,  predlpitsted  from  th<-  siilpbuto  of  alnminiLim  and  soiliam.     (5059?.) 

(4)  Double  obloride  of  aluiriinium  itud  Hmliam,  taaHa  from  the  precipitated  aohy- 
flroiu  alumina.    <50599.) 

(5}  Metallic  aluminium,  iuglohuK's.  llrat  auiettrng.    (50600.) 
(8)  iDBot  and  aLe<^i.    (T'OBOl.) 
{,!)  Wire.    (50602.) 

(8)  FoU.    (50603.) 

(9)  Kroane  powder.     (50604.) 
(lU)  Soldered.     (50605.) 

(11)  Alloyed  with  oopper,  kuowD  wi  aluminium  gold.    (&0<>06. ) 
(13)  Sheet  brans  and  copper  wire  ;  electroplated  with  alumiuiiuii.     (fiOeOT.) 

(I)  logot,  smelted  from  alumiua  diasolved  in  a  heated  bath  of  lloDrideB  and  sub- 
jected to  the  action  of  a  powerful  eleutriu  onrroat,  by  tbo  Hail  prooesa.    (516^9.) 

(5)  Sheet  nietnl,  rolled  from  ingot  No.  5I,fia9,  0.0005  of  au  tuch  thick.    {51(i30.) 
(3)  AJloyofalumiiiiuni  and  copper,  <Hintaining4^  percent,  aluminium,  smelted  from 

imiDa  by  a  powerfnl  electric  current  in  the  presence  of  copper,  by  the  Ueroult  pro- 

K.    (Oieil.) 

CnBOMIUM. 
CimnMM'M   MlSEKAI.   ASD  OliE. 
CHEllMlTE. 
Compodition :  FeOCriO|.     i'rotoxide  of  iron  und  seaquioxidc  ofcbro- 
Biiam,  coutuiniug  iron  protoxide  32  per  cent,  and  chromium  seaquioxlde 
B8  per  cent.     Magnesia  generally  replaces  some  of  the  protoxide  of  iron 
•ud  alnminn  the  sesiiuioxide  of  chromium.     Besides  iron  is  frequently 
jtreaeut  as  sesquioxide  and  cliromium  as  [H'otoxide. 

It  crystallizes  in  the  isometric  system,  showing  octahedrons,  but  gen- 
erally occurs  Que  granular  or  massive.  Its  hardness  is  5.5  and  specille 
[ravity  4,321.  It  is  black  and  has  a  submetallic  luster.  Sometimes  it 
B  magnetic. 

Cbromite  generally  occurs  in  or  with  sen>ei)tine.  It  is  nsed  mainly 
tor  tlie  manufacture  of  chromates  for  painting,  dyeing,  ami  the  like. 
iinaU  amonnts  are  used  to  produce  chromium  steel.  Chromite  occurs 
Wly  sparinifly  in  nature,  and  the  collection  illustrates  the  |irinoipaI 
'nitwl  atales  localities. 

Wood's  Mine,  Lan- 


'MTftnrgrannlar, 

itnly,  Pniiiigjlvii 

-Uluo  sand,  w 


nth  streak*  of  decomposttios  prodtirt 

■ix.  nifiHi.) 

ilh  liut'  ali»r[>  crjiiijilH. 


•I  C<l\HlV^,  VislrtWjVsii.'QV 
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(:t)  Cryetalline  Bond,  with  roagh,  ciiane,  oryBUla.    Oxford,  Cbetlec  Cxantr, 
Bjlvani*.    (65353.) 

(4)  CTyHtallme  sand,  with  consldurable  imparity,     (^krter'a  Uine,  MwliwbCi 
North  Carolina.    (56310, } 

(5)  Coarse  granalur.     Webster,  Juckson  County,  North  Ciirolimt.     (OUSS.) 

(6)  Cuareely  uryHtalliuH  and  tbijfttod.    Plaoer  Conoty,  CaHfomia.     (I&35I.I 

(7)  Granular.     De!  Norle  County,  California.    (6&34it.) 
(B)  CrystuUino  and  impure.     San  Lulu  Obispo  Coauty,  Califoruia      iilKViO. 


] 


BISMUTH. 

BlSHTTTH  OkES. 

(1)  Oxidized  ore,  contaioi  55  to  60  iwr  cent,  of  metnllie  biamnth.     Northnn^ 
Uinu,  Juab  County,  Utah.   (55341.) 

(2)  Oxidised  ore.      Biamuth  Uiue,  Ciunite  Dialriot, B«»ver  CouBiy,  I'lab.  iiSUi 


i'HECious  Metal  Alloys. 

In  treating  auriferous  copitur  containing  bisniutb  Mr.  Ricliiin]  Pewce 
diucovered  »ome  beautiful  <:ry»tal8  of  an  alloy  ufgolil  and  btantuth,8D<l 
in  studying  the  matter  has  formed  a  very  interesting  serieK  ofciifsUl- 
line  alloys  of  the  precious  metaU. 

(I)  Ascicniar  cryatals.  browD-gray.  Coatainini;  gold  iS).9i  per  emit.,  liltecOO 
percent.,  blBmnlh -29.4-d  per  cent.  =  Aiiii  Bj,.     (6&UT5,) 

(•2)  The  same  alloy,  copper-red  iu  oolor,     (&&l>i(i  ) 

(3)  The  Hame  alloy,  oxidized  below  itfl  melting  point ;  gre«niiili -yellow.    iXIP-i 

(4)  Octahedral  cryatalit,  containing  golil  G9  per  uent.,  eilvor  ^1  per  cant. ;  ylUo*- 

(5)  CryHtalliae  alloy,  oont»iniug  gold  6iMt!4  |ier  cunt.,  ailvM- :i&.<tHn  per  eeaL,<V 
per  and  bisuiuth  9.350  [ler  cent. ;  hright  yellow.     (.ViVTll.) 

(6)  Cryetalline  alloy,  oontaiuiug  gold  (B.Sl  per  ceul.,  »ilver  33.10  per  oenl.,  t*ff 
l.W)  per  uent. ;  very  bright  yellow.    l5.'>980.) 

<7)  Crystalline  alloy,  containing  gold  .'yH.Sl  per  cent..  Mlvor  XI.IU  per  cent,,  •vj\i 
2.33  per  cent.=:Aa«Ag«;  pale  yellow.     1659^1.) 

(8)  Crystalline  alloy,  coulftiuiug  gald  M.ir>  |ier  cent.,  silvur  4.43  )i«i  eenl. :  reiIAi>l> 
yellow,     (559ee.) 

(■J)  Octabifdral  crystalB,  eont«iDin}(  gold  61.52  pet  c*nt,,  copper  'j!fM  per  eent-^ 
AuCii.;  redilish.    (55983.) 

(10)  Oat«liedra.l  crystala.  cuntaiuing  gold  U3t49  per  ocnt., copper  ^.51  per  OoiiL;n^' 
dish.     (n59B4,) 

(II)  Crystala.  containing  gold  liO.lfi  per  cimt.,  ailTer  ^1.21  por  ceol.,  coppMl 
percent.;  yellowiab-gray.     (S.'OMS.t 

(Vi)  Crystals,  liqiiatoit  from  meltril  ItiBiiielh.  eootainiiig  gold  d&M  per  i 
3T,1tI  per  cent.,  copiier  and  biatuuth  XTi  |ier  ceiil.;  yellow.    (5G08S.) 

BRA8t«. 

BriMs  i«  au  allojr  of  eWMT  Md  sine  tii  vnryiug  pro|»iH-tiooa 
Ht  tlmraothor  niAdKlmWMNli  snwll  uuiuunt*  Iv    ' 


I  uclvni  IU  t4itf  nil  »  II  lurge  vv 
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tvm-y  one. and  tukMtlio  place  oftiopju-riutDanyuanes  wliero  it  aiiHiTrirn 
H  well  and  costs  considerably  less. 
In  the  man  II  fact  lire  of  brass  a  certain  amount  of  scrap  bra^tt  i»  grat 
ielt«<l  in  a  crucible,  in  order  to  give  a  fluid  bath  on  tbe  bottom  of  ttie 
mcible,  and  into  this  is  put  Uie  proper  amount,  depending  u|K>n  tlie 
pnde  of  brass  <le.«iired,  of  copper,  whicli  iw  melted .  The  coutentsof  tbe 
meihie  must  now  be  brought  toju^t  the  right  temperature;  if  it  is  too 
»Id  it  is  hented;  if  too  hot,  and  thin  is  generally  the  ciiae,  it  is  cooled  or 
tempered  by  adding  strips  of  brauH.  If  it  is  too  cold  the  zinc  will  not 
mix  properly  with  the  copper;  if  it  is  too  hot  the  zinc  will  be  volatilized 
nd  the  contents  of  the  crucible  boil  over. 
Being  at  the  rigtit  temperature  the  zinc  is  added.  Since  zinc  oxidizes 
f  easily  it  is  customary  to  add  an  excess,  abont  5  per  cent.,  for  loss, 
tit  vitli  care  it  is  ]>ossible  to  reduce  tbe  loss  to  1  (ler  cent.  Sometimes 
lall  amounts  of  other  metals,  especially  lead,  are  added  to  give  special 
aalities  to  the  brass.  When  the  zinc  is  thoroughly  incorporated  with 
le  copper  the  melting  is  tiniahed  and  the  brass  is  ready  to  be  cast. 
be  form  into  which  it  ia  cast  de)>ends  upon  the  use  to  which  it  is  to  be 
Dt. 

Great  e^re  In  re<iuired  in  casting  to  secure  good  results.  Tbe  cruci- 
e  is  first  skimmed  and  then  poured.  If  poured  too  fast  air  will  be 
ltangle<l  with  the  metal  and  tbe  casting  will  be  unsound  from  blow 
;  if  poured  too  slow  dross  will  catch  on  thesidesof  the  moldaud 
lake  bod  spots  in  tbe  casting.  The  cntcibles  bold  100  to  130  pounds, 
nd,  since  the  work  is  very  exhausting,  tbe  melters  work  only  6  to  S 
Dors  a  day,  producing  live  to  six  heats.    The  average  product  of  good 

R  about  75  per  cent,  of  tbe  materials  charged. 
Tbe  manufacture  and  utiliKation  of  brass  as  practiced  at  the  works  of 
ke  AnsoDia  Brass  and  Copper  Company,  Ansonia,  Now  Haven  County, 
bunecticat,  ia  illustrated  by  a  full  collection  taken  by  Mr,  Henry 
looper,  1884. 

(I)  OopiMT,  usi^d  in  tbe  manafHOlnreof  brau.     (M393.) 
(S)  Spt>lt«t  or  metallic!  kIqc.  uwd  in  the  maQafscture  of  brass.     (54378.) 
(3)  Pig  leul.  used  in  tho  maniifitctiire  ofbrasH.     (54394.) 

H)  Sontp  Utm*,  obtainoi]  frnin  tba  lutiM  of  tbocastinjjsbop  by  waahing.  (5439r>.) 
(5>  Oxide  of  zinc,  uUtaineil  as  it  pffloreHceiiiin  iii  workiii);  up  tbe  ri^fnse  of  tbe  oaBting 
I  lettio);  the  metal  etand  for  a  long  timo  in  tbe  vnicihle  iu  the  fiiniave. 
8.) 

<B)  Brass  crucible,  in  nse  for  fifty  ronods  of  melting.     (04399. ) 
[7}  Cooimou  or  higb  brass,  Gbons  tbe  brass  as  uiutl  into  a  bar  one  and  one-qnarter 
a  tliiuk.  and  tbe  har  reduced  to  one- (inartttr  inch  thick  bv  rolling.     Composition, 

aparta  copper  to  one  port  xino.     (5436(i.) 

(fl)  Bnws,  that  cau  be  worked  hot  or  cold,  shonlng  the  bar  as  cant,  and  tbe  reduc- 

D  of  the  Mtui-  bar  Iiy  roIlinE;  the  cant  rod  2  inches  aiiuaie   ia  broken  down  to 

reo-eigbtlia  of  an  iuoli  round,  hot,  and  Qniahed  cold.     Composition,  three  puts  cop- 

*  to  two  parU  r.ittv.    (54376.) 

(9)  Brooa,  that  ran  be  worked  hot  or  cold ;  a  teat  pieci'  hammered  out  hot.    Com* 

lotion,  threfi  partu  ripper  to  two  parts  Kinc.     (51166.1 

<1U)  Clock  brHSH,  omboMnl.     (5439U. ) 
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(11)  Clock  brass,  a  muvem«nt  jiiit  togetbei 

(\'i)  S pi aDiDg  brass.     (!i4377.) 

<  13)  Curtridge  ttiet»l,  showing  ititTereol  sta)^8  in  the  |iroilo( 
nnd  tests  to  prove  the  iiiialit;  of  the  metal.     (543T'J.) 

( U)  Tubing,  coiuposilloD,  fonr  )»Lrta  crippnr  to  one  pari  liais.     (!>438t^) 

(15]  Rich  gold  metal,  showing  the  bur  as  cast,  auil  the  reitncliun  ot  tim  «u 
by  rolling.     (&437&.) 

( 16)  Rii'h  gold  spinning  metal,  Hpiiii  tc>  shape  without  nunealing.     (51387.) 

(17)  Rich  gold  motal  tubing.    (34»^.) 
(114)  Brass  soldor,  used  for  brueing  richer 

part  copper  to  one  oftiuc,  No.  D.     (M37B.} 

(1!0  Brass  solder.  No.  1.    (54:!80.) 

(^)  Uriws  wMer,  No.  S.     (541(81.) 

(■21)  Brass  solder,  No.  3.    (54363.) 

(JU)  Brass  solder,  No.  4.   -(543B3.) 

(3.1)  Braas  solder,  No.  5.     (54381.) 

(34)  Brasssolder,  No.  G.    (54!^.) 

(25)  Brass  rods,  for  wire-drawing;  shuK's  ii 
Inob,  rediiued,  Hrat  by  rolling  and  then  drau 
(543»2. ) 

(•i6)  BrsAB  wire,  fine.     (54397.) 

('27)  Brass   wire,  with   a  thread    <:at    in    it    Tiir    luakinR    "cabled  wire  shDe-pe 
(B1213.) 

(aS)  Dies,  for  wire-driiwiug.     (r)4;!74.l 

A  series  of  alloys  manufactured  bv  MeSHrs.  Mercbant  &  CoiD])anjr,d 
Pbiladelpbia,  includes  a  full  series  of  Babbitt  nietnlij, solders,  andaflf 
otliervommercial  alloys. 

Babbill  or  iiHti/rictioji  ntslalf. 


s  and  cupper.     CompoailioD,  4| 


e-bnlf  inch  by  one-qui 
1  one-uigbtb  inch  dianu 


(1)  Oenoine  or  copper  h  a  r  il  p  n  i  ii  jj  . 
(&4455.) 

(S)  QuQuineor  copper  bardeniiig,  show- 
ing fracture.     (5444^.) 

(3)  Grade  A.    (544.'ift. ) 

(4)  Grade  A,  showing   fractnre.    (,*>4444.) 

(5)  (irade  B.     (54451.) 


(fi)  Grade  li.sliowiiig  (Va^tiir*. 
,     (7)  GrndeC.     (54452.) 

(8)  Qrade  C,  showing  frautum. 

(9)  Grade  D.    (54453.) 

[  (10)  Grade D.sliowiugfrMtura. 
(It)  GradeE.     (54454.) 
(1'2)  Grodi-K. showing  fractare. 


Sulder. 

(1)  Composition,  40  parts  tin,  60  parLn  tea<l.    |54431S.) 
(it)  Compositioii,  SO  parts  tin,  100  parts  load.     (544.'>7.) 

(3)  Composition,  UO  parts  tin,  100  parts  lead.     (54451^. ) 

(4)  M.F.    Composition,  106  parts  tin.  100  parts  lead.    (644&y.} 

(5)  Half  and  half,  composition  lUO  parts  Tin,  100  parts  lead.     (54461.) 

(6)  Capping,  composilion,  100  parts  tin,  100  parts  lead.     (544612  ) 

(7)  TrianguUr,  compoxition,  80  parts  tin,  100  parls  lead,    (54463.) 

(8)  Plumbers  extra  wiping,  composition,  IWi  parts  tin,  '200  ports  lead.    (SMn.)! 

(9)  Plnmbers  extra  wiping,  coinpobitjoii  135  ports  tin,  aoo  parts  lead.    (M4llli  t   [ 
(1)  Stereotype  metal.     (54472.) 
(3)  Bolster  metal.    Used  for  tilling  cutlery  bandies,  etc.     (5447:1. ) 

(3)  Copper.     Used  in  the  manufacture  of  alloys.     (51476.) 

(4)  Tin.     Used  in  the  maunfauniru  of  alloys,     {54460.) 

(5)  ADtimooy.     Used  in  the  maoaractiitv  of  alloys.     (M478.) 

(6)  Lead.     Used  in  tfao  mannfacture  of  alloys.     (54464.) 

(7)  Zinc.     Used  in  tbe  nianafacture  of  alloys.     (51477.) 
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A  serieB  of  alloys  manufactured  by  Mr.  Paul  S.  Keeves,  Philadel- 
phia, Pennsylvania,  includes  a  full  series  of  Babbitt  metals,  some 
bronzes  and  brass. 

Bahbitt  or  antifriction  m^tala, 

(1)  Grade  XXX,  genaine.    (55640.)  (6)  Gra<ie  C.  (55645.) 

(2)  Grade  XX,  copper  hardening.  (55641.)     (7)  Grade  D.  <^55646.) 

(3)  Grade  X,  copper  hardening.    (55642.)     (8)  Grade  E.  (55647.) 

(4)  Grade  A.     (55(343.)  (9)  Grade  F.  (5564d.) 

(5)  Grade  B.    (55644.)  | 

Jiromes. 

(1)  Gan-metal  bronze,  composition  nine  parts  copper,  one  part  tin*.     (55649.) 

(2)  Journal-metal  bronze,  composition  seven  parts  copper,  one  part  tin.     (55650.) 

(3)  Roman  bronze,  for  journal  bearings.    (55652.) 

(4)  Roman  bronze,  for  pump  rods,  coj;  wheels,  etc.    (55653.) 

Brass. 

(I)  Compoeition  three  parts  copper,  one  part  zinc.     (55651.) 

A  special  alloy  made  particularly  for  ))eanng8and  resistance  to  chem- 
ical fluids,  containing  copper,  tin,  and  lead,  and  known  as  Ajax  metal, 
is  illustrated  by  two  specimens,  50920  and  50921. 

An  alloy  of  tin  and  phosphorus  for  preparing  phosphor  bronze ; 
known  as  Scandia  phosphor-tin,  is  illustrated  by  44300. 

Type  Metal. 

The  manufacture  of  type  and  type  metal  is  fully  illustrated  by  a  col- 
ieotion  contributed  by  Messrs.  MacKellar,  Smiths  &  Jordan,  of  Phila- 
delphia, Pennsylvania;  including  the  metals  used,  the  different  grades 
of  type  metals  and  the  steps  in  the  casting  process. 

(1)  Lead,  for  making  type-metal  alloy.     (51214.) 

(2)  Antimony,  for  making  typo-metal  alloy.     (51215.) 

(3)  Tin,  for  making  type-metal  alloy.     (51216.) 

(4)  Copper,  for  making  the  matrix  for  casting  the  letter  of  the  type.    (51217.) 

(5)  Script  type  metal.    (51218.) 

(6)  Hard  type  metal.     (51219.) 

(7)  Soft  type  metal.     (51220.) 

(8)  Electrotype  metal.    51221.) 

(9)  Die,  for  forming  the  letter  in  the  matrix.    (51222.) 
(10)  Matrix,  with  the  letter  punched  in  it.     (51223.) 

(II)  Matrix,  justified,  ready  to  be  used  to  cast  the  letter  of  the  type.     (51224.) 

(12)  Type,  as  cast,  two  8|)ecimens.     (51225.) 

(13)  Finished  type,  a  series  of  m  in  seventeen  sizes.     (31226.) 

(14)  Defective  and  refuse  type.    (51227. ) 

(15)  Bingtail  mold  and  ladle,  as  used  in  casting  type  by  hand  over  100  years  a>go. 
(51228.) 

(16)  Improved  lever  mold,  for  casting  by  hand,  introduced  1811.    (51229.) 

(17)  Machine  mold,  being  the  casting  part  of  the  intricate  machine  used  at  pres- 
ent in  casting  type.  An  American  invention  introduced  in  1843,  and  since  greatly 
impioTed.    (51230.) 
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TIN  PIjATE. 

Welsh  tin  iilates  of  maay  grades  are  illnetratitl  by  a  full  spri*»,  pre- 
sented by  Masnrs.  Mercbaut  &  Co.,  Philadelphia,  PeDD-sylrania. 

(1)  Plate,  prepared  for  uoaliiig.     1  C,  90  by  2H  ioohes.     (5«!>2.) 

(2)  UrighC  attMtl.  UBed  for  the  Annst  ware  work,  where  it  is  not  neouwur  bi  Mii, 
it  tak«a  a  fine  polish  :  the  boily  of  tlie  plat<' in  ur  bigb  ^Ti»de,  open  lirartb  HmI.  uil 
tb«  coatiDg  of  tiu  the  tliickeBt  pesaible,  Bighest  grsilp.  Bpencor,  IC., 'JO  bj' % 
inofaea.     (M4T'J.) 

(3)  Bright  steel,  nsed  for   the  linent  tinware  work.     Very  high  grailn.    Sp«ii«r^ J 
jotxx,  14  liy  'M  inobes.     i:>44»l.) 

(4)  Steel,  with  onljr  it  fair  coating  :  nsed  for  tinware  of  acheAper  grade, 
quality.    Raven,  1  C,  14  by -iO  inobes.     <S4485.) 

('])  Bright  steel,  a  good  quality  of  steel  pliite,  with  tbn  thinnest  eoatlng  oftl 
possible.     Heihani,  IX.  10  by  14  inoben.     (.'>44>*fi.) 

(6)  Bright  charuiial,  made  in  all  sizfa  and  weights.  High  grttdp.  U&ffon,  IC.,1 
byaOiocbee.     (54480.) 

(7)  Bright  obarooiil,  a.  Hpeoial  nize  »,Tui  thiokneas  for  oertaio  kinds  of  hear;  tin- 
ware.    High  grade.     Killey,  D.,  xxxi.  \ii  by  17  inoUes.     (54463.) 

(5)  Bright  charcoal,  used  for  tinware.  Good  i(iiatit;.  G.  C.  C,  IX,  l<l  hf  U 
inches.     (,5448».} 

(9)  Bright  obarunal,  used  for  tinwari!  of  the  coinnioni'st  kinds.  Common 
Tole,  XX.  12  by  13  inches.    i544n4.) 

(10)  Bright  cuke,  auperiur  to  mnny  charcoal  plates;  used  largely  for  snlmoi 
ing.     Highest  grade  I^oke  plate.     Old  Caster,  I  C,  13  by  34  Inobns.     {CiUiS7,} 

(11)  Bright  ooke,  with  the  thinnest  coBtiog  of  tin  possible ;  nsed  laTgel]r  CdT' 
ning  and  canning.     Stick,  1  C,  14  by  30  inches.     (5448S.) 

(1*2)  St«el  teme  or  londed,  for  roofiag  parpoHSs ;  a  box  of  1  C,  SO  by  98  inoh 
tains  36  poanda  oF  tin  and  lead  coatiuK  on  a  high  grade,  open  hearth  steel. 
atsDd  very  severe  tests  and  reqnires  no  painting.  Highest  grade  of  rooSo) 
Gilbertson's  Old  Method,  I  C,  20  by  28  inches.     (54103.) 

(13)  Sleel  teme  or  leaded,  for  roofing  purpiMWB.  The  body  of  this  plate  is 
grade,  o|)en  hearth  steel;  it  ia  considered  one  of  the  liPSt  plates  for  mofi 
stands  very  severe  tests.    High  grade  phite.    Camaret,  1C..  90  by  9!<ii)ohM.  (I 

(14)  Steel  terne  or  leaded,    for  nuHng   pnrpoaes;  showing   varions 
quality  of  the  metal.    Camarei,  ix,  30  by  9H  inches.     (.'i44a(>.l 

(16)  Teme  or  leaded,  for  roofing  pnrposes:  heavily  ciiated  pbile.  furmerly 
extensively.     M.  F.,  IG.,  90  by  38  inchos.     (.'44»4.) 

(16)  Teme  or  leaded,  for  roofing  purposes.  A  standanl  brand  for  roofiu^. 
bertaon's  (ordinary),  IC,  30  by  98  inches.     IbAiSl*.) 

(IT)  Cbarooal  terne  or  leaded,  for  roofing  purposes.  A  standard  brand  for 
Melyn,  IC,  14  by  30  inches.     {.->4497.)^ 

(18)  Terne  or  leaded,  for  rooting  purposes.  Good  quality  for  rnoiing.  Al. 
20  by  98  inchea.     (r.449;).) 

(19)  Waster,  bright  i;baraoaI,  a  defective  shiMt,  the  defects  art>  bliatora, 
antinneil  spots,  crooked  sheets,  eti:.     (E4489.) 

(30)  Thin,  uaed  extensively  for  tin  boxva  for  mailing  piirpones.  Taggers 
gange,  10  by  14  inches.     (54401.) 

(91)  Thin  iron  plate,  used  extensively  for  boxes  for  mailing  purpotm.  T: 
iron,  38  gange,  10  by  14  Inches.     (64490.) 
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SULPHUR. 

Sulphur  Minerals. 

SULPHUR. 

Composition:  S.  Pure  sulpliur,  frequently  containing  clay  and  car- 
bonaceous matters. 

It  crystallizes  in  the  orthorhombic  system,  showing  especially  a  large 
variety  of  octahedral  planes,  crystals  often  complex  and  frequently 
twinned.  It  also  occurs  massive  and  in  hivers.  It  varies  in  hardness 
from  1.5  to  2.5  and  the  specific  gravit3'^  is  2.072.  It  has  a  characteristic 
yellow  color,  but  is  sometimes  reddish  or  greenish.  It  is  transparent 
to  translucent,  and  is  sectile. 

It  is  found  in  all  volcanic  regions,  but  especially  on  the  Island  of 
Sicily.  Large  deposits  of  it  are  known  in  Utah  and  Nevada.  A  single 
specimen  is  shown : 

(1)  Crystals  on  massive.  Rabbit  TTole  Mine,  Iliiinboldt  (bounty,  Nevada. 
(15455. ) 

The  sulphide  of  iron,  pyrite,  and  the  sulphide  of  zinc,  blende,  the 
sulphur  of  which  is  sometimes  utilized  for  the  manufacture  of  sulphuric 
add,  have  been  described  under  iron  and  zinc  minerals. 

Sulphur  Ores. 

Sulphur  is  found  in  nature,  free,  combined  directly  with  various  met- 
als, and  in  oxidized  compounds,  of  these  the  latter  can  not  be  used  as  a 
source  of  sulphur.  Of  the  sulphides,  only  the  bisulphide  of  iron,  pyrite, 
and  the  sulphide  of  zinc,  blende,  have  been  utilized  for  their  sulphur, 
and  the  latter  only  in  connection  with  roasting  the  blende  to  remove 
the  sulphur  previous  to  smelting  for  zinc.  Practically  the  only  sources 
of  sulphur  are  free  sulphur  and  iron  pyrite. 

Free  sulphur  is  found  in  all  volcanic  regions,  but  a  very  large  portion 
of  the  world's  supply  is  drawn  from  the  Island  of  Sicily.  It  is  found 
in  large  amounts  in  our  Western  country,  but  too  far  from  transporta- 
tion to  be  utilized.  Iron  pyrite  is  a  very  common  mineral,  but  large  de- 
posits free  enough  from  arsenic,  to  be  used,  are  not  common.  Two  or 
three  mines,  however,  in  this  country  produce  large  amounts  of  pyrite 
which  are  used  for  acid-making.  When,  as  is  quite  frequent,  pyrite 
contains  a  small  amount  of  copper,  the  sulphur  is  sometimes  utilized, 
and  then  the  copper  is  extracted. 

Almost  the  sole  use  of  sulphur  is  for  the  manufacture  of  sulphuric 
acid.  For  this  purpose  the  sulphur  is  burned  to  sulphurous  acid 
(SOf)  on  a  grate,  and  then  conducted  with  a  slight  excess  of  air  into 
large  lead  chambers  and  mixed  with  steam  and  nitrous  fumes,  where 
the  sulphurous  ?icid  (SO^)  is  oxidized  to  sulphuric  anhydride  (SOs) 
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and  immediately  takvs  uu  wat«r  and  tuiwb  sulpliuric  acid  (BtSOi) 
Tbis  chniiiber  acid  contaluH  a  large  excess  of  water  wbicfa  mast  be 
evaporated  to  proJace  tlie  Btroiig  acid  or  oil  of  vitriol.  The  prooesn  in 
practically  the  same  wbetber  sulpbnr  or  pyrite  is  used,  except  tbatin 
the  latter  case  tbere  is  a  Inrge  residue  of  oxide  of  iron  left  in  the  (Ur- 
nftce  after  the  combustion  of  the  sulplmr.  Five  characteristic 
of  pyrite  are  shown  : 

(1)  Irnn  pyrite,  contaiuiug,  chalcopjriM,  blende,  and  qiiarti.     Coarse  ore. 
lemoDtMiiie,  FraukMn  County,  MamacbiiseM^.     (54144-) 

(9)  IroD  pyrite,  iiuu  are.      Charleiuont   Mine,  Franklin    Coanty, 
(54145.) 

(:t)  IroD  pyrite,  oontaiuinK  ubont  50  per  cent,  of  snlphiir.    Gnnalar  ore. 
Salpbur  and  Copper  Miii«,  Tolorsvitle,  Loaisa  Coanty,  VirKioia.     (54339.) 

(4)  Irun  pyrite,  uutitaioing  uliout  50  per  i-ent.of  sulplaur.    Lump  ore.     Aimlnl 
SiilpLur  and  Copper  Mine,  Tiilersville,  Louixa  County,  Virgioia.     (54243.) 

(5)  Iron  pyrite  witlj  uhaloopyrjte,  oonlains  about  50  per  cent,  of  anlphur. 
ore.     AriiiiuiuH  Siilpliut  uud  Copper  Mice,   TolerBVille,   Louisa  Conutf,  Vii 
(54241.) 

The  Arniinius  ores  show  on  aDalyais : 


IB.IT 
4)0 

1.M 

0.OW 

<!.» 

u.ou 

UUBU  (0) 

1M,*0 

»ri 

THK  MiNL-yAcrrEB  of  sulpboric  acid  from  iron  pi 

Rnn. 

This  process  is  illustrated  by  a  collection  from  tlie  Merrima<;<'hemlail 
Works,  Boston,  Ma.-4sacbu8etts. 

Ore. 

(I)  Iron  pyitte,  coDlainiug  a  little  qoartx  and  ualoitu.     Lump  ore.     Iiavif 
CbarlemoDt,  Frauklin  Couuty.  MtiasBchasvtta.     (.^457.) 

{2)  Irnu  pyrite,  granular  ore.    Davis  Mine,  Cbarlemont,  Franklin  County,  Mawi- 
chusetts.     (5545^.) 

(3)  Koast«d,  tbe  residue  remaiuioi;  after  the  Hulphiir  has  beau  bnraed  uff  fromtlK 
Davis  ore,  conlaiuM  about  one  and  one-quarter  |ier  cent,  uruoppur.     (554GS. 


(I)  Chamber  acid. di 

(S)  Oil  of  vitriol,  or  ( 

partly  ftoin  brimstono. 


I'rndurli. 

uto  aiilpbnrii;  acid  made  from  Davix  ortw,     i^4MK) 
DDcentratiMl  chamber  auid,  made  partly  from  the  0»Tto< 
(55461.) 


5 


COLLECTION8  IN  ECOMOMIC  GEOLOGY  AND  METALLURGY.      203 

GRINDING  AND  POLISHING  MATERIALS. 

Under  this  head  are  included  the  naturally  occarring  materials  which 
are  used  for  cutting,  abraiding,  grinding,  and  polishing  in  all  its  forms, 
such  as  grinding  to  remove  superfluous  material,  to  get  a  proper  form 
or  to  give  an  edge,  and  polishing  to  give  a  suitable  linish.  For  this 
purpose  it  is  essential  that  the  material  shall  be  hard,  and  have  a  sharp 
cutting  edge  when  broken  into  small  pieces.  This  cutting  edge  deter- 
mines the  value  of  l;he  material.  These  conditions  being  mainly  phys- 
ical a  number  of  otherwise  widely  different  minerals  are  used,  and 
generally  only  certain  varieties  of  a  mineral.  Thus,  while  quartz  in  the 
form  of  compact  crystals,  which  break  with  a  sharp  edge,  is  a  very 
good  material,  yet  quartz  in  the  form  of  a  fine  sand  of  rounded  particles 
has  almost  no  value. 

The  principal  minerals  used  for  this  purpose  are  corundum  and  its 
impure  form  emery,  several  varieties  of  quartz  and  garnet,  while  other 
minerals  are  occasionally  used.  Of  these  corundum  is  by  far  the  best, 
both  on  account  of  its  hardness  and  sharp  cutting  edge.  Some  varie- 
ties of  glassy  quartz  have  such  sharp  edges  when  broken  that  they  are 
very  effective.  Besides  distinct  minerals,  several  varieties  of  rocks  are 
used,  such  as  pumice  stone,  which  is  a  volcanic  feldspathic  rock,  and 
rotten  stone,  which  is  a  very  much  decomposed  rock. 

CORUNDUM. 

(1)  Roagh  crystals,  with  a  little  daiuoarite.    Cobb  Coanty,  Georgia.    (56340.) 

(2)  Massive,  with  dauiourite.     Lucas  Miue,  Kabun  County,  Georgia.     (56356.) 

(3)  Coarse  sand.    Carter's  Mine,  Madison  County,  North  Carolina.    (56311.) 

The  Georgia  lump  corundum  and  the  commercial  sizes  ground  from 
it  are  represented  by  twelve  specimens  from  the  Union  Stone  Com- 
pany, of  Boston,  Massachusetts. 


(1)  Lamp  ore.    (558B6.) 

(2)  Ground,  size  18.    (55876.) 

(3)  Ground,  size  20.     (56875.) 

(4)  Ground,  size  24.     (55874.) 

(5)  Ground,  size  30.    (55873. ) 

(6)  Ground,  size  40.    (55872.) 


(7)  Ground,  size  54.     (55871.) 

(8)  Ground,  size  60.     (55870.) 

(9)  Ground,  size  70.    (55869.) 

(10)  Ground,  size  80.    (55868.) 

(11)  Ground,  size  100.     (55867.) 

(12)  Ground,  size  120.     (.'>5866.) 


EMEBY. 


Emery  is  an  impure  and  softer  form  of  corundum,  and  is  of  inferior 
quality  for  grinding. 

Ore. 

(1)  Comndam,  magnetite,  margarite  and  chlorite,  rough  crystals.    Saokett  Mine, 
Chester,  Hampden  Coonty,  Massachusetts.    Two  specimens.    (4676.) 

(2)  Ghronnd,  fbar  grades ;  separated  from  the  Chester  ores.    (18186)    A.11  «k^«c«d|s^ 
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■ample  at  thtae  (out  xi/nn,  itiiii1,v;te<]  \,y  Mr. 
mest,  gftvi': 

I.A.  AlleninlbeUborAtoryafibe  depw»^H 
1  Ti               ^H 

■ 

Titontic  acid  (TiO,) 

Sesquioiideofirontr.'.O,)  .... 

18.  ei          ^1 

Oxide  or  mungBnesu  (MiiO) 

0.33             ^H 

Mi>gneeia(MBO) 

^'■'    I 

90.42               ^1 

Tarker  emery  and  tbe  coinmerciiil  nizes  ground  from  it,  are  repH^H 

Rented  by  twenty-tbree  apecimens  from  thetTniou  StoDe  Oomp&ay,  Bo^^H 

'            ton,  MassacLnaetts.                                                                                     ^^| 

{1)  Lnrap,  twoHpccimeiiH.    (55885.) 
[2}  Ground,  siiw  10,     (o58K.) 
(3}  Orouud.  Hiie  l^.     (55864.) 
(4}  Oronuit;  a'ze  14.     (558(».) 

(5)  Qroiind,  auo  IG.    (5.^862.) 

(6)  Qronnd,  aize  18.     (55H61.) 

(7)  Oraimd,  tiio-iO.     (5686D.) 
<H)  Oroimd,  Hize  34,     (^%9.) 
(9)  Groiiod.  eiM  30.     (55858.) 

(10)  Qronnd,  size  36.     (56857. ) 

(11)  GrouDd,  BijiB  40.     (55H56.) 
(19)  Qroand.  siee  46.    (55855.) 

(13)  Qronnd,  size  54.     (56854.) 
(U)  Ground,  mxe  60.     (55^63..) 
(15)  Ground,  siKo  TO.    (aa^iSU.) 
(IG)  Ground,  size  80.     (55851.) 
(IT)  Gronnd.  siie  90.     (^850.) 

(18)  Ground,  bieo  100.     (55819.) 

(19)  Ground,  «i»«  lUO.     (5f>84tt.) 

(20)  Grouud,  Biie  F.    (5a847.> 

(21)  Ground,  siie  2F.     (.W*4fl.) 
(28)  Ground,  siio3F.     (S-WtS.) 
(v-J)  Ground,  aiz«4F.     (55844.) 

QUA 

ETZ. 

Massive  qoartz  from  North  Carol 
from  it,  lire  represented  by  oine  siK 
imiiy,  Boston,  Maasaclinsetts. 

(1)  Lnmp.    (55*-<7.) 

(2)  Ground,  aiwi  4.     (55883.) 
(»)  Ground,  HiM  3.     (;^5<^M2.; 
(4)  Or..iiD<t,  Bi!*  2i.    (51S81.) 
(6)  Ownnd.  si^e  3.    (K880. ) 

[la  aud  the  commercial  sizes  groUD 
dmeiiB  from  the  Union  Stone  Coi 

(6)  Gioond,  size  li.    (56879.) 

(7)  Ground,  sijie  1.     (55878.) 
(S)  Groniid,  nlw  J.     (i.5877.) 
(9)  Orotiud.  aize  0.     (5.5HH4.) 

Titri 

..1.1. 

Tripoli  coiii^iRts  of  the  fliliceonstshe 
with  qtiartz.     It  often  forma  thick  < 
(0  be  washed  to  prepare  it  for  a  po 
it  are  used  for  this  purpose. 

8ol  diatoms,  and  iatherefon'clatua 
e|>osit.s  of  siirid  wliioli  havu  aiiiip 
isliing  powder.     Larp'  amoonta 

(1)  Crude,  from    tile    mines   of  the   St. 
Unit  Tripoli  Coinpnny.  Miwonrt, 
Two  specimens,    (5S(W8.) 

1  (2)  Preparrd.    (Ki02'i.) 
,;i)  Hr-pnrwl.     (:.1231.) 
1  (1)  Pwp«w<l.    (fiUKK.) 

^ 
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A  series  of  pamice  stooes  and  related  prod^ucts  from  the  works  of 
Messrs.  B.  J.  Waddell  &  Oo.^  New  York,  shows : 

(1)  Pamice  stone,  lamp.    (54151.) 

(2)  Pamice  8toue,floar,groand  and  bolted.    (54154.) 

(3)  Pamice  atone,  No.  1,  groand  and  bolted.    (54155.) 

(4)  Pamice  stone,  No.  0,  ground  and  bolted.    (54156.) 

(5)  Rotten  stone,  lamp.    (54150.) 

(6)  Rotten  stone,  groand  and  bolted.    (54153.) 

(7)  Putty  powder,  first  quality.    (54149.) 

(8)  Scotch  hone,  rough.    (54146.) 

(9)  Scotch  hone,  trimmed.     (54147.) 
(10)  Scotch  hone,  slip.    (5414U. ) 

Two  specimeDs  of  garnet  are  shown : 

(1)  Rough  crystal.    Burke  County,  North  Carolina.    (56322.) 

(2)  Crashed.    Burke  County,  North  Carolina.    (665S3.) 

MANUFACTURE  OF  SANDPAPER. 

The  collection  illastrating  the  process  of  manufacturing  sandpaper 
was  presented  by  Messrs.  Baeder,  Adamson  &  Co.,  Philadelphia,  Penn- 
sylvania, and  shows  all  the  materials  for  making  the  paper,  a  full  series 
of  the  lamp  and  ground  abrading  materials,  and  a  series  of  the  sand  and 
emery  paper  produced. 

(1)  Manilla  rope,  used  for  mauufacturing  the  paper.     (55239.) 

(2)  Paper   pnlp,  uianilla  rope  beaten  iuto  pulp,  ready  to  he  made  into  paper 
(55240.) 

(3)  Manilla  paper,  made  from  rope,  ready  for  the  flint  or  emery.     (55241.) 

(4)  Glue  stock,  pieceo  of  hide  troia  which  glue  is  made.     (55237.) 

(5)  Glue,  made  from  hide ;  used  for  fastening  the  flint  and  emery  to  the  paper. 

(55238.) 

Flint  rock  or  quartz. 

(1)  To  be  ground  and  glued  on  to  the  paper;    from  Maine.     (55243.) 

(2)  From  Pennsylvania.     (55244.) 
Ground,  ready  to  be  glued  on  to  the  paper: 


(7)  Size  14.     (55257.) 
(H)  Size  2.     (5,^)258.) 


(3)  Size  00.     (55253.) 

(4)  SizeO.  (55254.) 

(5)  Size  i.  (55255.)  i     (9)  Sixe  2i.     (55259.) 

(6)  Sizel.  (55256.)  (10)  Size  3.    (55260.) 


An  average  sample  of  these  sizes,  analyzed  ia  the  labratory  of  the  Department, 
by  Mr.  J.  A.  Allen,  gave — 

Per  cent. 

8ilica(SiO,) 99.00 

Alumina  (AliOs) 0.50 

Sesquioxideof  iron  (FeiOn) 0.31 

Lime  (CaO) 0.12 

Magnesia  (MgO) 0.16 

(1)  Flint  paper,  a  roll  as  made  and  ready  to  be  cot  into  sheeta ;  the  flint  or  qnartz 
ha^been  faetened  on  to  the  manilla  paper  by  the  glue.    (55262.) 

(2)  Flint  paper,  a  series  of  eight  Nheors.  Mhowing  the  different  sizes  of  gioond  flint 
used.    The  sheets  are  one-fourth  the  regular  size.    (55264.) 
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(U  To  be  |{'»i""I   i""l   Blued  on   lo   tlie   (laper;    froui  Turkey.     T«o 


ifiiwtiimit     ' 


Ground,  ready  to  lie  k'h'^'^  ""  '"  '^^'^  giaper^ 

(9)  SiseOII.     C^ftM5.}  I  (C)  Situ  H.     (55349.) 

(3)  Siee  0,     (55246.)  (7)  81*0  a.  (55fiS0.) 

(4)8iMi.     {&5247.)  (SlBUeS*.     (K951.) 

(5)8iMl.     (55248.)  |(9)8i7e:l.  (56afa.> 

An  STBrage  saiople  of  these  eiKeH,  ntmlyiietl  iu  tbv  Isborator;  of  the  t'Tunnnil, 
by  Mr.  J.  A.  Allen,  gave — 

Pi-r  .«ut 

W»ter(H,0) 3.IHJ 

Smca(8iO,) 10.10 

Alnminft  (Al,ft>) Sfl-W 

Titanic  auid  (TiO,) «.7g 

8e«qiiioiidoofiron(Fe,0,)    10,57 

Protoxide  of  iron  (PeO) U.tfl 

Oxide  of  niangaDeM(MoO) 0. 3S 

Llme(CaO) 0,91 

Magnesia  (MgO) 0.63 

lOU.irt 
(1)  Emer;  paper,  a  loll  a»  mode  and  lead;  to  be  cut  in  to  sheets ;  thaema 
been  foHtened  on  to  the  nianilla  paper  by  the  glue.     (55'26I. ) 

(3)  Emery  paper,  a  aenea  at  eight  sheets,  showing  the  difTerant  sises  of  g 
emery  used.     The  sht^etB  are  one-foorlh  the  regular  aiie.     (!J5JKI. ) 


ASBESTOS. 

Asbestos  is  a  natural  mineral  fiber,  inconibnstible  and  infin^iMe  at 
ordinary  high  temperatures.  It  fimls  wideapplicatiuu  where  nwiBlani* 
to  Iiif^h  tomperatnre  in  required.  There  are  throe  mineralo  vhicboc- 
cor  iu  a  flbrous  fonn  iiosseHsiug  the  re<jaireil  characters ;  these  ;irep>t- 
oxene,  horubleude,  and  Heri)entine.  t'yroxene  and  horublendp  M* 
ewsentiallyof  the  same  chemical  composition,  Iteing;  complex  anhydnxu 
bisilicaies,  containing  alumina,  irou,  and  magnesia.  Thcfibronsrarietid 
however,  generally  contain  little  or  no  alumina,  the  average  compo^' 
tion  being,  about,  silica  55  per  cent,  protoxide  of  iron  Il!i>erc«nU.Bi>' 
magnesia  from  26  to  30  per  cent. 

It  is  very  difficult,  and  iu  many  cases  impossible,  to  <listingnifl)  b^ 
tween  pyroxene  and  horubleude  in  the  fibrous  Htnt«,  since  the  diffeftnC' 
betweeu  the  two  minerals  is  mainly  in  the  habit  of  crystallization,  U>1 
this  is  not  shown  hy  the  fibers.  It  is  only  by  association  that  they  W 
be  distinguished.  In  the  collection  no  attempt  ban  been  uinde  to  m^ 
rat«  the  two  minerals,  since  the  specimens  are  eutitrly  removed  th>ni 
all  their  associates.  Horubleude  is  much  moie  common  in  the  fibrous 
form,  and  this  name  has  been  given  to  all  the  Hpe«iuenM  except  tJtf 
serpeutiue. 

Seriieutiue  is  abydrat«d  iiuitsilicilte  of  magnexia,  ooiitlliDil 
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per  cent.,  magnesia  43.Q  per  cent.,  and  water  13  ]>er  cent.  The  fibrous 
variety  is  called  cLrysotile. 

The  name  asbestos  comes  from  the  Gri^ek  for  incorotiustible,  since  its 
resistance  to  heat  ia  a  marked  characteristic  of  the  material.  It  was  also 
called  amiaiithns,  uieaiiiug  undcfiled,  by  the  ancieuts,  for  the  reason 
that  clotli  made  from  it  eonld  be  cleaiied  bj'  putting  It  into  a  moderate 
fire.  The  value  of  asbentos  for  practical  uses  depeodR  npon  its  fiber, 
its  ill  fusibility,  and  its  iioncoud  acting  power. 

The  highettt  grade  liombleiidu  atubestos  comes  from  about  80  miles 
north  of  Milau  in  Italy.  It  o<!cnrs  bere  in  beds  and  jioclcetB  of  light- 
gray  ami  brown  bundles  of  parallel  fibers,  firmly  bound  together,  but 
single  strands  m»y  be  separated  many  yards  in  length,  while  it  is  very 
soft  and  greasy  to  the  touch.  This  long,  soft,  silky  fiber  and  its  chem- 
ical purity  give  the  Italian  fiber  it*)  superiority. 

Large  amounts  of  chrysotile  asbestos  are  mined  in  Canada  in  and  about 
Thetford,  Province  of  Quebec.  It  occurs  as  fibrous  streaks  or  layers 
in  compact  serpentine.  It  seldom  yields  fibers  over  7  inches  long,  but 
tbe  shorter  fillers  arc  much  more  silky  and  therefore  of  better  quality. 
For  tho  nianufactare  of  cloth  this  chrysotile  asbestos  is  superior  from 
the  fact  that  the  separated  fibers  cling  together  and  form  it  mass  like 
wool. 

These  two  localities  produce  nearly  all  the  first-class  asbestos.  The 
poorer  grades  of  asbestos  are  quite  abundant  in  many  localities, 
riiey  are  poorer  because  the  fiber  Is  ■?ither  short  or  hard  or  the  material 
18  impure,  a  very  commou  impurity  being  osides  of  iron,  which  give  the 
material  an  undesirable  color. 

AabestiOs,  both  hornblende  and  chrysotile,  from  a  large  number  of 
loealJties  is  shown  by  a  itollectiori  prosented  by  the  II.  \V.  .luhns  Com- 
paoy,  of  New  York. 


(1)  V.,rr.i.«,l 

.'Kl-iW.  ) 

t2>  .Now  ltii'>i|<HliLr.'.      '<:> 

(1)  HMondiii'. 

It™.     (.VIOOP.) 

(1«)  Oootgia.     i:*>8Ti.) 

(12)  Mmmmclm^i. 

t.tfl.     (501110.) 

(11')  Alnlmiun.     tMmA 

($)  Ctinnwti.ii. 

t.    (fiooia.) 

(SO)  Tcnn«w-.-.     (50905.) 

it)  K«w  York. 

(60867.) 

(Ml)  Iowa.     (5001&,) 

(5)  New  York. 

(frfwee.) 

(6)  New  York. 

(SOTO.) 

<in)  Utah,    (f>0»07.) 

i»)  »BW  York. 

(SOHTO.) 

t!M)  Utah.    (.W008.J 

(0)  N»"  York. 

(M8TL) 

(S5)  Dkkot*.    i^O-na.) 

(9)  PeoD-jlv* 

JB.     (CtW.'..) 

»S)  Dakota.    (60017.) 

(10)  Ponn-ylvur 

i«.     (50896.) 

(37)  XevHda.    (50erl&.) 

(11)  Punuiylva 

i>.     (fiWW.) 

(S«)  ColoriHl...    (SOOTH.) 

(U)  HkryUnil. 

(60881., 

(aSt)  Colorado,     (fiOoTO.) 

(U)  M.rjl»nU. 

(r.<WM.) 

(30)  Colorado.    (50>*».) 

(U)  VirginU. 

MnfT-2.j 

(31}  California.    (MeOB.) 

(»)  Sarib  Cur. 

iu:,.      l,-.l)h7l.,) 

r.fi)  Canada.     (50t«C.) 

(W)  Bouib  C»r. 

.  .1  <:anailH.    (WWff.) 

(17)  «(HiUt  Cmi 

.     '  uiKMlft.     V&MW.') 
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marl^,  wtticli  (;eu(^^al]y  fltid  only  local  uppIicatioD.  Under  minml 
phosphates  we  hava  the  cryatalline  varii>ties  or  apatites  aiid  tbe  foliatrd 
amorphouB  varieties  or  phosphorites.  Under  rock  phosphates  we  have 
Tarions  nodalar  varieties,  as  the  river  pliospLates  of  South  OarolioHi 
phosphatiu  limestimes,  gnauos,  and  bone  deposits. 

Besides  the^e  pliosphates  ol*  lime  there  are  two,  knowu  a»  KetloDda 
aud  Alta  Veta  phosphates,  whicih  are  phosphates  of  iron  aud  alamina. 

The  priuinpfti  applicatiou  of  phosphates  is  for  the  maoufacture  of  fer- 
tilizers, for  which  purpose  they  are  sometimes  simply  gronnd  verj'  fine 
and  applied  direi^tly  to  the  land,  but  it  is  more  freqneut  to  treat  them 
with  snlphnric  acid  in  oi-der  to  render  the  phosphoric  acid  more  easily 
available  to  vegetation.  Besides  the  native  phospbatea,  the  highly 
pbosphatic  slag  produced  in  the  basic  steel  process  is  geuerally  as«l 
for  a  fertilizer.     It  is  simply  ground  very  fine  for  use. 

The  native  phosphates  of  lime  used  in  tbe  manufacture  of  fertilizers 
are  illustrated  by  a  series  of  mineral   phosphates,  apatites,  aud  pbo»' 
phorites;  a  series  of  tbe  river  pbost'liates  of  Xorth  and  South  Caroliua; 
and  three  gnanos.     To  these  are  added  a  sample  of  basic  slag  grooi 
very  flue. 

APATITES. 
Apatite  occurs  in   a  variety  of  rocks,  but  especially  iu  crysta 
limestone  and  granitic  rocks,  aud  iu  metallic  veins.    While  i 
mineral  of  very  common  occurrem^,  yet  large  deposits  of  it  havi 
found  iu  only  three  countries,  Canada,  Norway,  and  Spain, 
characteristic  specimens  of  apatite  are  shown  : 


(1)  Rough  crVHtals.    North  BnrgBss,  OuWtin.  Cniiiuiii.     (30135.) 

(2)  Massive,   tbroa  uiianict^ristic  spetiimeim.      North  BnrgM^,   Otitu-ia,   Cuu 

(3075.1.) 

deep.  (W012,)                             • 

(4)  Massive.     High  B-wk  Mioe.  BiiohiDgUiHn,  Provim-n  i.f  Quebec,  C»ua<l»; 

feeldoei>.     (fVIOl:l.) 

(G)  Mttssive.    Caiisd.i  (4427H),  ..f  tUn  foUowiDK  tomiiosilioti : 

r^rvmt.  FrU 

Ph«pliotlt«id-(PAl »«         1 

o.idoorio.uiu.d.idBHD.iff.Ai,)<M                             i.u;i 

»« J 

...      -^ 

•MM     )1 

t  Bqii>l  to  eubautia  at  111 
•Anklrm.  G.  B.  ONUon. 


AAwljvL  In.  AugdsUia  Toalckei. 
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(6)  MMriTe.    Morwi^.    (651:8.) 

(7)  IffMBfre.    Zmna  Hiii«,  Spain  (4497liV«  of  tUn^  f\tUMwUm  tH\w|miUlimu 


lfoistar«M213o<H|0) 

Wat«rofooaibi]ifttion<H/)) 

PlHMplM»ioaeid*(P,0|) 

Lime  (C«0) 

Qzideof  iron  and  alumina  ((FeAlt)Ot)  . 
lfagne«i%eiCM  not  determined  (MgO) 

Carbonic  acid  (CX>s) 

Inaoliible  matter 


♦Vi  tt^f 

uihI 

0.(Mt 

HH.  |M 

\ 

Mthf 

1 

1 

It  Ml 

'I  4a 
i«  Mill  IHl 


IV»  »*»H* 

m  on 
II  mi 
It  iti 

1^*1 


a  Analysts,  Auguntuji  VtNtlokitr  4r  Moiih. 

b  Analyst,  D.  if.  Gilbert. 

*  Equal  to  tribasic  phosphate  of  llrim,  i».3A  uiiil  Mt  i)7  pm  imiii 


PIIOHPIIOUITKH. 

Phosphorites  di£fer  mainly  from  aimilUiH  in  (Imir  i$Uyi$U',nl  ifihUiUisfiif 
and  indade  the  varieties  of  phosphate)  of  Ifiiiie  wliii^li  ar«5  im^I/  il)«Mn'{il|^ 
crystallized  or  crystalline.  Tbey  ari5  u^i'Mt^raWy  iiMiiilar  autt  iUnwit^^  hai 
are  sometimes  estftby.  The  princifi^il  iU',iptmltM urn  in  (iitru$fiU]iff  V^m^'^^ 
and  Spain.  A  single  characteriHtic  ninwAmitn  of  ipUtm0$^mlM  U$  *lii/wi^ 
ftom  Logrosan,  Spain  04277)^  of  tbe  foilotrJnK  *Uf$t$\HmnUn$ : 

Moutore  St  «lj^ai/;y ,  h  ^ 

PlMMfplMMicaekl' ^F/Ay , -        '^'t' i'v 

Li»e.XV>y .  ¥*  ¥i 

lawilwMe  mrttesf .,,., IV  4^ 


>W  'A' 


AbsJ^vu^  T-m>tAamu^-j^«  A  ^n-  u 


jK/y  ik  >'«v/>'>?i;>v 


liUtf>lSu!^  <iV  UV?  tj*iM!  W  \#*   «V  yvf-*-  4«t«i)  #>H;  ^M  '/i«i    Ui«<j«}«4l' 


riL<»l««ft  ««'«•«> 


/l^^**/*^'* 


/*  ;**^     /^#   ■*'  ^--^   ■^•-" 
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giam,  and  Russia.    Eiver  pbuHptiateK  are  by  far  the  most  importaDtot 
tbe  native  phosphates. 

The  Suuth  Uaroliua  phosphatci^  vary  in  OAini>ositioD  from  3S  to  2 
cent,  phosphoric  aciti,  35  toiii  per  cent.  Urae,  3.5  to  5  per  cent,  mrirauie.  I 
acid,  and  4  to  12  per  cent.  sand. 

Ten  epeoimeuB  show  the  varying  ohsracter  of  the  river  pho&pbaleti. 

(I)  Aahley  River,  Soulb  Carolina.     (3432H.) 
Ci)  Hiddletou's  PiHcu,  Aslili-y  River,  South  Carolitiu.     (:14.18T.  | 
(:i)  .StoDD  River,  South  Camliua.     (MSaO,) 
(1)  Cuhis  Place,  Cooper  River,  South  Carolina.     |n4;tl<>.) 
(5)  Bull  River,  South  Carolina.     <34321.) 
(fl)  Bull  Rivor.Soiith  Caroliiia.     (34:<3^.) 
(7)  Bull  River,  South  Csroliua.     (:t432.1.} 

{8)  Cost  of  a  Venus  shell    Cooaaw  Rivi>r,  South  CarolinH.    (3431».) 
(U)  Vartebra.     Coosaw  Eiver,  South  Caroliua.     <3«17.1 
(10)  Two    characteristic   speciuieUB.       New    Hauover   County.    North     Carolina.  ] 
(41*15.) 

PHOfipHATlC  LIMKHTONE. 

PboBphatic  limestones  are  simply  limestones  containing  more  or  lejw  | 
phosphate  of  lime.  At  present  the.v  »re  not  utilizeil  to  any  extent,  and  j 
are  mainly  intereslinfj  as  being  the  probable  source  of  the  richness  of  | 
some  soils.     They  are  not  illustrated  in  the  collection. 


Gnanos  consist,  esaeutially,  of  the  excrement  of  binfs.    They  are 
fonnd  mostly  on  small  islands  where  birds  are  plentiful,  e<i]>ecially  on 
the  islands  of  the  Pacific  and  the  West  India  Islands,  although  limited 
deposits  are  found  on  the  large  islands  and  the  continents.     Tlie  orig- 
inal deposits  contain  much  soluble  material,  and  sometimes  this  hu  I 
been  washed  out  by  both  sea  and  rain  water,  giviug  a  leached  guano.  I 
The  original  or  nnle^cbed   gnanos  are   fonnd   principally  on  tbtJ 
islands  off  tbe  coasts  of  Peru  and  Bolivia,  and  are  frequently  knoireT 
as  Peruvian  guano.     They  contain  from  1  to  20  per  cent,  of  nitroj^ut,  J 
10  t«  50  per  cent,  phosphate  of  lime,  1  to  6  per  cent,  potash,  and  10  u1 
30  per  cent,  of  water,  forming  a  very  valuable  fertilizer.    Tliey  ami 
generally  used  without  any  chemical  treatment,  l>eiDg  simply  gnmniti'I 
A  single  specimen  ia  shown  here: 

(1)  From   the   top  of  Little   Bird   Roik,  Ciitf   of  St.    Lawrence.     July  B,  !« 


Leacbed  gnanos  are  the  insoluble  giortions  of  the  originiil  j 
Tliey  consist  of  sandy  phosphate  containing  ao4.)nk*«,  varying  f 
loosely  coherent  to  quite  solid  masses,  and  are  also  quite  variablitfi 
composition.    They  are  found  on  islands  near  Uie  equator  in  tlw  Pari^ 
Ocean,  and  on  many  of  the  West  India  Islands,  ibe  otoat  uoc 
the  .Nuviwsa  and  Sombrero  Islands. 


r 
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I       Tbree  Hpedmens  illustrate  the  leached  guanos : 

b       (1)  Snmbreru,  Iliiliah  West  India  lNlani].-<  (44275),  of  the  fnllonrJug  pompoBltiuti : 


UT'(nfi}  

WMarof  cunbl)iMiiia(%OJ 

PhulibsriDHldMPAl    

Luus  rCaOl... 

0(M«  of  Iron  ■11(1  >lamlDa((I^eAlilOi) 
IUcbmU.  etc.  DDtitMennlnea  tUgO). 

CaibDolaiuidtiCO,) 

Inaalable  inMtcr 


uAnalfnU.  G.H.OkilK 


Lo  tiibMtc  pbopptuto  of  tlnip. 


II  IxlikiKl.     (lOfire.) 


BONE    DEPOSITS. 

Bone  (lepoflits  are  getiemlly  fouud  ici  Ciive^,  ou  the  edgeu  of  shallow 
lakes,  au<l  ou  eome  norttaern  islauds,  eapeeially  where  tiie  peoguia  cou- 
^regate^.  The.v  conaii^t  of  the  bone«  of  aDJinals  aud  birds  which  have 
died  there  or  been  brought  by  earniroroas  autmaU.  The  deposits  are 
generally  small. 

A  single  specimeu  is  showu  here. 

(1)  BoDesof'tbi*  pengnin  mixed  with  miohh.  Fiiiik  luland  off  Kewfoandland.  July 
10,1887.    (CCTiSl.) 

CLAYS. 

Under  tlii«  head  are  inekuied  sevcnil  well-defined  minerals,  some 
doubtful  and  impure  species,  and  varioas  mixtures.  They  are  applied 
to  a  large  variHty  of  widely  diSTereut  uses,  so  that  it  is  impossible  to  give 
a  general  deAnicion.  ChemiuaDy  they  arn  all  hydrated  silicates  of  ala- 
niina,  bat  they  vary  much  iu  the  relations  between  alumina,  silica,  aud 
muter,  and  are  sometimes  very  impure.  Tlie  most  common  impurity  is 
HiliceuDB  Baud,  aud  clays  irnperceptively  graduate  into  sands. 

Nearly  nil  clays  eontuin  the  mineral  kaoliuitc  as  an  essential  con- 
stitnent,  which,  when  pure,  contains  silica  46.3  per  cent.,  alumina  39.8 
per  oent.,  water  13.9  per  cent,  tiome  of  the  purest  clays  approach  this 
enmpoBition,  but  all  contain  small  amounts  of  other  materials,  especially 
titanic  acid,  iron,  and  jiotasb.  Besides  kaolinite  clays  frequently  con- 
taia  quartz,  especially  as  sand,  titanic  svcid  minerals,  feldspars,  micas, 
'pyrite,  lignite,  oxides,  and  carbonates  of  iron  and  other  silicates.  Occa- 
donally  many  other  minerals  are  found.  A  few  clays  do  not  contain 
^^loliDlte,  but  have  the  related  mineral  hnlloy.site  as  a  basis.  Halloy- 
'•^n  pur©  contains  silica  ■lV^  per  cent.,  alumiua  37.7  per  ceut.,  and 
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Tht/nllowiiig  anals'^n  taktm  from  tit  report  of  tirXfteJfrtrg  it*iil«gical  Surrtf  »j 
ite)i"iii<K  *AoM'  rAr  nidf  ritriat'iou  teh'tdi  ownri  In  tht  chemical  ajrnpotiliim  of  ilifii 
ciaTOfteriMlic  vlayi. 
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Physically  clnys  vary  from  soft  plastto  or  onotaoas  mod,  as  fonnd  i 
iiioiaL  locatious,  to  Jry,  bard,  and  rock-like  deposits  as  often  foand  belo«| 
the  Cofll  Measures. 

The  only  general  property  belonging  to  all  clays  is,  that  with  watef^ 
they  form  an  adhesive  paste.  Some  clays  show  this  in  their  natural 
condition  or  on  being  moistened  with  water,  while  others  have  to  be 
gronnd  in  order  to  make  a  good  paste.  This  property  is  called  plai- 
ticity,  and  varies  very  much  in  different  clays.  Ou  being  heated  so  Mto 
drive  oat  the  water  of  combination  the  plasticity  is  destroyed.  tJpon 
these  two  facta  depends  the  vahie  of  clay  for  most  purposes.  Its  plaa- 
ticity  allows  the  easy  molding  of  the  material  into  any  desired  shape, 
while  subsequent  heating  or  baking  permanently  sets  or  0xes  the  form. 

According  to  their  usi^H  clay  may  be  divided  into  ixittery  elay,  re- 
fractory or  fire  clay,  and  brick  and  tile  clay. 

Under  the  head  of  pottery  clays  are  generally  iucludetl  eartbei 
ware,  iucluiling  stoneware,  imnstone,  white,  china,  and  (>orc>etain  clayi 
Pure  white  days,  free  from  oxide  of  iron,  constituti^  the  ironstoiM 
china,  white,  and  porcelain  war©  clays.  In  oso  other  matorials  s 
generally  mixed  with  them  to  secure  the  proper  composition.  Le.<iapiii 
clays,  and  those  containing  iron,  constitute  the  earthenware  daj 
They  may  be  of  various  colors,  and  wiien  burned  are  some  shade  of  p 
or  brown.  When  snfflcient  iron  is  present  to  partially  fuse  dnrlug  buni 
ing  it  becomes  a  stoneware  clay. 

Refractory  or  fire  brick  clays  generally  coutuin  much  (luurtz,  mad  tl 
maat  be  able  to  stand  a  very  high  temperature  withoat  (osiag. 
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are  lused  for  the  manafactare  of  gas  and  other  retorts,  glass  pots,  and 
fire  brick  of  every  description. 

Under  brick  and  tile  clays  are  incladed  a  vast  number  of  ordinary 
clays  that  are  not  good  enough  for  other  purposes.  They  are  found 
widely  distributed  over  the  whole  world,  and  are  used  for  the  mann- 
fiEU^tare  of  building  brick  of  all  kinds,  tiles,  pipe,  terra  cotta,  and  other 
articles  of  common  use  familiar  to  all. 

The  following  table  shows  the  wide  range  of  application  of  clays : 

Artiel&t  manufactured  from  clay  in  the  United  Statin. 

I.  Bailding  materials : 

1.  Common  bailding  brick. 

2.  Front  bailding  brick  ( preyed  brick,  molded,  intaglio,  or  ornamental  brick.) 

3.  Hollow  brick. 

4.  Glazed  brick. 

5.  Roofing  tile. 

6.  Fine  linings. 

7.  Door  knobs  and  hardware  porcelain . 

8.  Terra  cotta  Inmber. 

9.  Hollow  tile,  fireproofing,  or  castin^H. 
II.  Reftactory  materials 

1.  Fire  brick. 

2.  Gas  retorts. 

3.  Retorts  for  zinc  works  and  for  other  luetallargical  pnrposes. 

4.  Glass  pots. 

5.  Stove  and  farnace  linings. 

6.  Chemists,  and  assayers  utensils. 
m.  Pottery: 

1.  Stoneware. 

2.  Earthenware  (yellow. ware,  Rockingham  ware.) 

3.  Granite  or  ironstone  ware. 

4.  White  ware. 

5.  Porcelain  (as  part  of  mixture.) 
IV.  Ornamental  ware : 

1.  Encaustic  tile,  for  walls  and  floors. 

2.  Ornamental  pottery. 

3.  Ornamental  terra  cotta. 
V.  Miscellaneous : 

1.  Sewer  pipe. 

2.  Drain  pipe  or  drain  tile. 

3.  Flower  pots. 

4.  Garden  border  edging. 

5.  Telegraph  insulators. 

6.  Well  tubing. 

7.  Receivers  for  acids. 

8.  Water  filters  and  ooole 

9.  Lamp  stands. 

Besides  the  above,  certain  qaalities  of  clay  are  ased  for  special  pur- 
poses, lu  paper  making  it  is  used  to  give  a  finish  to  wall  pai>ers,  and 
also  to  give  weight  and  body  to  writing  and  other  papers.  In  the  nian- 
ufiEKSture  of  alum  it  is  used  as  the  source  of  alumina.  In  the  manu- 
fiiotare  of  Portland  cemeat  clays  are  sometimes  used. 
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Tbe  collectiou  shows,  firBt  a  seriea  of  the  tfiiival  clays  of  K«  v  Jen 
liDd  to  these  are  addetl  Bome  cbaraeteristic  clays  from  other  loeaUu 


I'liUtry  ciaij'. 

(1)  Kaolin.    Edgar  Pit,  WooabriUt-B.  Middleaex  Coiinly.     (11047.) 

(«)  KaoIiD.     WeidenorB'  Pit,  PerlJi  Anilioy,  MiddleueK  Couuty.     (1I&4».) 

(3)  Kaolin.     Wuodbridge,  MiddlraD;!  Cuiinty.     (33081.) 

(4)  Ware  cluy.    Catter'a  Pit,  Woodbridge,  Middleaei  Connty.     ( II635.) 

(5)  Ware   clay.      LougbriUge   &   Power'a   Pit,   Woodbriilge,   MiddleaoK   Con 
(11644.) 

(6)  Ware  day.    Woodbridfio,  Middlisex  Comity.    (33087.) 

(7)  ICortbenware  ola;.    Boberia  Pit,  Wuidbridge,  Midillewx  Coanly.     (IIMB.)' 

(8)  Eartbeuware  clay.    Kuhu  Sl  Sodb'  Pit,  Woodbridtje,  Uiddlesex  Coiinly. 

(9)  Earthernwaro  ota.v.     Woodbridge,  Middlesex  Coiioty.     (3306a.) 


R(frav.ti 


vla«K 


(1)  File  cluy.     Weber's  j.it,  WiHidbridge,  MiddlsB^x  Cuiiiit;-.     ( 116X9. ) 
(S)  Retortuiay.     Burry'spit,  Woodbridge,  Middlesex  County.     (11626.) 

(3)  Fire  eand.     Vulcutine'spit,  Woodbridge,  Middleacx  County.     {11B,-U.) 

(4)  Saudyclay,  estm.    Longbridge  St,  Power's  Pit,  Woodbridge,  MidxlleMX  Con 
(11610.) 

(5)  Pire-briok  clay,  No.  1,  burnt.    Woodbridjje,  Middle»ei  Coaaty.     (33080.) 
(U)  Fire-briok  clay,  No. 2.     Woodbridge,  Miitdlexex  County.    (33080.) 

(7}  Stove-lining  clay.    Woodbridge,  Middlesex  County.     (330TS.) 

(8)  Molding  sand.     Woodbridge,  Middlesex  County.     (3.1089. ) 

(9)  Sand.     Woodbridge,  Middleuoi  County,     (33090.) 

(10)  Firu  clay.    A.  Wrber'i  farm,  Raritan  Bivor.    (3l:«9.) 

(11)  Top  wbite  oliiy.     A.  Weber's  farm,  Raritan  Biver.    (31331.) 

(12)  Top  white  elay.     A.  Weber's  farra,  Raritan  River,     (31332.) 

Six  tnanufsctured  articles  from  tlie  Weber  clays  ai-e  also  showp : 

(1)  Muffle.     (31316.)  (4)  Fire  brick,  No.  I,  extra.     (3I3fl.) 

(2)  MnfflB.     (31317.)  (.-i)  Fire  brick.  No.  1,  small.     GI13B-J 

(3)  Cbeoker  work.     (31320.)  1  (6)  Firu  brick,  grat«.     (31327.) 

BrUk  and  liU  tilaj/i. 

(1)  Pipe oluy, black.  Woodbridge,  Mlddlosex  Couuty.  |I1M5.) 
(a)  Druiti'iiipoclay,  Wnodbridgp,  Middlesex  County,  (33077.) 
(3)  Drain-piiHi  clay.     WoodbridRe,  Middlesex  County.    (2038&.) 

(1)  Fa|>er  cluy,  wbite.     SonCti  Amboy,  .Middlesex  County.     (.11651.) 

(2)  Paper  clay,  yellow.     South  Amboy,  Middlesex  Couuty.     (UliM.) 

(3)  Psperclay.     Woodbridge, Middlesex  County.    (3.3084.) 
(I)  Alauiclay.     fionth  Amboy,  Middlesex  Connty.    (IIB&G.) 
(j)  Kaolin, Inm]).    East  Fiahkill,  Dutoheas  County,  Jivw  York.    (3U! 
(G)  Kaolin,  wasbed.     Eaot  Fisbkill,  Dutcbcsa  Connty,  New  Yuik. 
(7)  Kaolin.     West  Cbedlet.  Chester  County,  Penosylvania.     (6e&;0.) 
(H)  Kaolin.     BrysoD'sHiuaMiuea.HtMon  Connty, OiHirgla.    (SSIUL) 
(Dl  Kaolin.    Angnsta.  Liuooln  County,  Georgia.    (9D7I3.) 

(lOf  Kaolin,     Lawrf.Dc»  Connty.  Iiidiunu.     (.«441.) 
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;U)  Pottery  cU]-.  West  Cheater,  Chester  Connty.  Peansjlvaaia      (()6dT9.  ) 

;ia>  Pottery  clay.  Delaware.     (89710.) 

(13)  PoilerycUy.  Colantbia,  RicUIand  County,  South  Carolina.    (2972H.) 

;i4>  Pott«ry  oUy.  Colnmbla,  Biuhlaud  County,  Sooth  Carolina,     (33^11, ) 

(15)  Pottery  olay.  AnRiiBta,  LJoaoln  Connty.  Georgia.     (29727.) 

(1(1)  Pottory  clay.  Lawrence  County,  Indiana.     (21171*.) 

(17)  Pottery  clay.  Waco,  Mndisou  County,  Kentucky.    {H^'XIO.) 

(1F>)  Pottery  clay.  Jeffunion  County,  Missouri.     (17215.) 

(19)  Pipeclay.     Weetport,  Essex  County,  Kew  York.     (20386.) 


TH  K   (^  AT{,  |{<IN    GHOUr. 

The  seriea  of  uatarally  occurring  materials  iii  wliiuli  carbou  forma 
tbe  cbief  constituent  contains  aeveriil  ehiases  of  widely  diS'ering  ma- 
terials of  much  eeouomiu  importance.  Taken  a^  a  whole,  this  group  is 
most  Daturalty  and  auienti&cally  classifleil  by  the  iucreasiug  amounts 
of  volatile  hydrocarbons,  which  the  naaterials  contain  or  evolve  upon 
being  heat«d.  Besidi^  this  increosinj^  amount  of  gaseons  constituents, 
there  is  alno  a  gradual  change  in  physical  characters,  beginning  with 
diamond,  tbe  iiardest  of  known  substances,  thence  through  an  increas- 
ing softness  to  liquids,  and  ending  with  a  gas.  This  group  may  be 
naturally  divided  into  the  pure  carbou,  coal,  and  bitumen  series. 

PUBH  Carron  Sebiks. 


Oomposition:  0.  Pure  oarbuu. 

It  crystallizes  in  the  isometric  system,  generally  with  an  octahedral 
liabit.  The  faces  are  usually  curved,  and  twins  are  common,  it  has  a 
■very  perfect  octahedral  cleavage.  Its  hardness  is  ID,  being  the  hardest 
■nbBtance  known,  its  specitic  gravity  is  3,5.  It  is  nsnully  white  and 
colorless,  bnt  may  be  tinged  many  colors.     Its  luster  is  ubaracteriatic 

The  diamond  is  found  mostly  in  sand,  gravel,  or  clay.of  recent  alhi. 
"Vial  formation.  The  principal  localities  are  in  India,  South  Africa, 
•od  Brazil.    The  principal  value  of  the  diamond  is  aa  a  gem,  bnt  small 

moanls  are  used  for  cutting  hard  uiiit«rialH,  and  us  the  cutting  edge  of 
Idrills,  especially  ruck  drills. 

(1)  A8in|;le  Indian  dinrnond  is  shown  here;  fiirliier  illiiBtrations  can  be  seen  in  the 
IC"i"*eriea<)f  the  inltierul  department.     (.V,)!)Tri, ) 

QttAPHI'l'K.     (PLUMBAGO,  IILACK   LEA-D,  CARIIUBET  OP   IRON.) 

Contpositiou :  O.  Pure  carbou,  often  coutaining  a  small  anionnt  of 

opority. 

ItorystAllizes  tu  tbe  liexagoHul  system  in  tabular  forms  with  banal 

Urystals  are  rare.    It  generally  occurs  in  foliated  Or  grann- 

,     lb)  banliie,<s  is  I  to  J,  and  Npeoillo  gravity  2  to  2.'J,     It  is 

sk  to  steel  gra.v  in  color.     It.  Is  spctile  and  soils  evutytUxw^ Vt 
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comes  in  contact  with.  It  differs  from  the  diamond  in  being;  verj  soft 
and  crystalliziug  in  the  bexagoital  system.  It  occurs  in  tbe  older  crys- 
talline rocks. 

Graphite  is  used  for  a  variety  of  purposes.  The  manuiactareof  era 
ciblea  and  other  fire-resistiug  articles  and  stove  polish  coQdiimeB  tvo- 
thii'da  of  the  total  nned.  Small  amounts  are  used  for  lubricators,  punt, 
polishiDg  material,  and  lead  {lencils.  A  single  sjiecimeu  is  shown  liere: 
others  vill  be  found  with  the  manufactured  articles. 

(1)  CoarsEl}!  cr;iitaliz(^<l,  in  iinortz  snd  mica,  a  oharacteriBtio  apeciiaen  of  dlwnl- 
nkted  ore  rrquitiiit;  <1re«Hiug  tu  separate  the  graphiUi  tram  the  gangne.    ~ 
ogft,  Essex  Cuunlf,  New  York.     (3TS25.) 


1*. 

I 


<3£«Slj^| 


The  crude  graphite  and  mauafactured  articles  from  Bloomingdate, 
Passaic  Gounty,  New  Jersey,  are  illustrated  by  six  specimens: 
(1)  Sample  from  main  abaft  of  vein,  30  feet  wi<1e.    (5627-2.) 
(3)  Dry  labrioator,  for  onlitiory  niaohiaery.    No.  10.     (5tU73.) 

(3)  Dry  lubricator,  for  heavy  l-iinringH.    No.  50.     (66274.) 

(4)  BmHb  silver  facing,  for  foiindry  Daes.     So.  60.     (&(S75.) 
(5}  Stove  poliab.    No.  01.     (r<ti276.) 
(fi)  Very  fine,  for  electrutyperH,  load  pencils,  etc.    No.  90.     (56:277.} 

The  following  specimens  illustrate  prepared  graphite  niannfactoi 
by  the  Pennsylvania  Mining  and  Manufacturing  Company,  Philadel- 
pbia,  Pennsylvania. 

(1)  Ccuoible  graphite.     (:t2465.)  i  (5)  Powder  glMo,     (32463.) 
(S)  Pure  lubricating.     (3'J4I>0.)  (6)  Pencil  graphiie.     (32466,) 

(3)  Lnbricatiajt  "  Excelsior."    (324B1. )         (7)  Electrntypiag  graphit*. 

(4)  Sbotglano.    mK-2.}  I 

The  following  series  of  specimens  shows  three  characteristic  vanetiM 
of  graphite  from  the  mines  of  the  Dominion  of  Canada  Plumbago  GoiB' 
pauy,  in  Buckingham,  Province  of  Quebec,  Canada,  the  material  an  pre- 
pared for  various  uses  and  articles  manufactured  from  this  grspliitcs 
some  of  which  have  been  subjected  to  severe  practical  teats : 

(1)  Foliated,  characteriatic  und  very  bandaome.     (5I0O7.J    Compoaitlon : 

Carbon »9,6T& 

Volatile  matter 0.178 

Ash 0.W7 

(5)  Columuar  and  grnanlar,  iniuiaivc.    (uU97(S,)    Compoaition: 

F«r«Mb 

Carbon OT.OU 

Volatile  matter O.SM 

Asb  I.T» 

(3)  Ui«seiuiiiated  in  a  dooompoaed  rook.    (59977.)    ConpMiUou: 

I-OTntM. 

Orapbit* aSLMS 

Soluble  look  matter Sl.an 

lOBOlnbte  ruck  matter --.  ^3.741 

lygroacopio  water 
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PREPARED  GBAPHITS. 

(I)  Coww  powder.    (51675.) 

(i)  For  craeiblea,  coarse.    (51606.) 

(3)  For  ommblesy  fine.    Varies  in  ash  from  3.638  to  7.645  per  cent.    (51607.) 

(4)  For  making  store  polish.    (51620. ) 

(5)  For  lubricating,  contains  7.645  per  cent.  ash.     (51610.) 

(6)  For  electrotypers  nae,  contains  I7.6S'2  per  cent.  ash.     (51611.) 

(7)  For  making  pencils,  contains  5.143  to  17.()82  per  cent.  ash.    (51612. ) 
(6)  Paint  stock,  contains  10.737  percent,  ash.    (51615.) 

(9)  For  powder  and  dhot  glazing,  contains  10.7*37  per  cent.  ash.    (51619.) 

(10)  For  glass-makers.    (59613. ) 

(11)  Founders  lacings.    (59614. ) 

(12)  Hatters  stock.    (59616.) 

(13)  For  organ  builders.    (59617.) 

(14)  For  piano  makers.    (5961S. ) 

MANUFACTURED  GRAPHITE. 

1)  Stove  polish,  in  cakes.     (510U9.)  (3)  Cariieutera  ^lencils.    (51010.) 

2)  Lead  penciUt.    (51U11.) 


CRUCIBLES. 


1)  Brass.  No.  50.  (51003.) 

2)  Brass.  No.  40.  (51596.) 

3)  Brass.  No.  30.  (51597.) 

4)  Brass.  No.  25.  (51598.) 

5)  Brass.  No.  20.  (51599.) 


(6)  Brass.  No.  10.  (.S1600.) 

(7)  Brass.  No. 6.  (51007.) 

(8)  Brass.  No.  1.  (51601.) 

(9)  Steel.  No.  40.  (51004.) 


TESTED  CRUCIBLES, 


(1)  150  pounds  crucible,  used  for  twenty.six  heats  l)y  the  Birmingham  Patent  Tube 
>>mpany.    (51006.) 

(2)  120  pounds  crucible,  used  for  thirty-six  heats  of  wire  metal  at  Waterloo  Works, 
Birmingham,  England.    (51603.) 

(3)  60  pounds  crucible,  used  for  twenty-two  heats  at  the  Cambridge  Steel  Works, 
Birmingham,  England.    (51604.) 

(4)  50  pounds  crucible,  used  for  forty-eight  heats  of  brass  at  the  Winfield  Works, 
Birmingham,  England.     (51605. ) 

COAL  SERIES. 
Coal. 

Gompositioo :  Varioas  hydrocarbons,  with  possibly  free  carl>on.  Com- 
pact and  massive,  with  little  or  no  structure  except  banding  and  a 
jointed  fractare. 

It  varies  in  hardness  from  0.5  to  2.«5,  and  in  s|)eciflc  p^ravity  from  1  to 
1.8.  Is  black  to  brown  in  color,  and  varies  from  dull  to  submetallic  in 
luster.  It  breaks  with  a  more  or  less  conchoidal  fracture,  and  is  gen- 
erallj  brittle.  When  heated  evolves  gas,  or  tarry  matters,  or  both.  It 
is  infosible,  but  many  varities  soften  on  being  heated  and  are  more  or 
leM  decomposed. 

Goal  occurs  as  a  regular  member  of  the  rock  series  interstratifled  wiib 


teu9 
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shales,  saDdstoues,(»>tigloinerate», anil  oco^onally  limestone.    It 
acU^rizea  and  gireRtheunmeCarboDiferoUB  to  a  geological  period,  in' 
rocks  of  which  it  occors.     Small  auiouats,  howevex,  are  found  in  tiie 
rouka  of  later  i>eriod8. 

The  varieties  of  coal  are    ordinarily  classified   by   the  increaaing 
amounts  of  VolatJIn  matter  wliicb  are  driveu  off  on  being  beated,  Iid! 
the  classes  gradnate  into  each  other  and  aometimcs  overlap,  itiuwthi 
presence  of  more  or  less  ash  may  chaage  the  per  ceut'.  of  volatile 
ter  from  one  class  to  another.    As  the  volatile  matter  increases  the 
carbon  decreases- 
Anthracite  contains  up  to  7  per  cent,  volatile  matter. 
Semi-anthrncite  contaius  7  to  10  per  cent,  volatile  matter. 
Semi-bituminous  contains  10  to  18  per  cent,  volatile  matter. 
Bituminoas  contains  over  18  per  ceut.  volatile  matt«r. 
While  this  classification  has  been  in  use  many  years  and  is  coDVGB^' 
lent,  especially  for  trade  purposes,  a  more  rational  and  scientific  classi- 
fication is  by  the  fuel  ratio  or  the  ratio  existing  between  the  fixed  car- 
bon and  the  volatile  hydrocarbons,  or  the  tigure  obtained  by  dividiu; 
the  per  cent,  of  tised  carbon  by  the  |ier  cent,  of  volatile  Iiydrocurbou. 
This  is  usually  expressed  ■     In  this  classification  the  iviit*r  Mil 

ash  are  regarded  as  impurities,  and  only  the  combustible  portions  of  Ilu 
coal  considered.     Upon  lliis  basis  the  coals  would  be  defined  as  fuUom : 


Anthracite 100  U 

Semi-ftDtbraoite Htu 

Semi-bitnmiunua .. ......       @U 


UUt- 

1 


The  bituminona  coals  are  subdivided  in  a  variety  of  way8,  the  prin- 
cipal being  coking  coals,  or  those  that  form  a  coherent  oellular  coke  on 
being  heated,  noncoking,  that  do  not  form  coke,  caniiel  ooal,  very  Hob 
in  hydrocarbons,  and  brown  coal  or  lignite,  generally  of  more  recent 
formation  ami  containing  alarger  proportion  of  oxygon. 

On  being  heated  with  free  access  of  air  alt  coals  cutnbinc  witli  Hi' 
oxygen  of  the  air,  or  burn,  with  the  generation  of  heat.  Thin  gcmsf* 
tion  of  heat  on  burning  Is  the  basis  of  the  principal  applicatioM  9 
coal,  aud  enormous  amounts  are  consnmed  for  this  purpose.  On  b ' 
heated  in  closed  chambers  or  retorts  some  varieties  of  coal,  piwlJa 
cannelcoal,  give  ofi'  targe  volumes  of  gas  which  can  be  colleettdM 
subseqneutly  used  for  illuminating  and  heating  purposes,  and  l«v*» 
residue  of  poor  coke,  which  can  be  used  for  heatJng  purposes.  Tbe 
coking  coals  yield  a  hard  strong  coke  on  being  thns  beuti^l,  wlucb  » 
very  valnable  for  metallurgical  jiuritoses,  but  t  he  gas  evolved  is  gener- 
ally allowed  to  go  tu  waste.    I^arge  amounts  ar«  used  for  this  paqiiiW' 

The  production  of  coal  in  the  Uniteil  States  in  tSSU  wa4  133.li00,a(" 
tons. 


K  geiiBi* 

atioiis*^ 

i)nbiH 

■ettdlH 
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iSTDBAClTB   COAL.      (ULANCE  COAL,   8Tl)KE  COAL.) 

OoiuiiOHitinn :  8l)  to  04  per  cent,  fixed  carbon,  1.5  tj  7,50  pi^r  cent. 
vol»tile  iii!iLt«r,  aud  4  to  12  per  cent,  impurities,  including  water. 

ll  in  i|iiite  )i»i'd  and  ban  a  high  Rpuuitie  gravity  1.3  to  1.75.  It  has  a 
very  hrifjlit  cliaracteristie  luster,  and  breaks  with  a  coiichoidal  frac- 
IttTK.  Gives  a  very  feeble  flame  iii  barniog.  A  remarkable  peculiarity 
is  tbst  it  in  almost  impossible  to  ignite  a  siugle  piece  of  anthracite,  and 
if  combustion  is  once  fairly  started  it  will  eeiiae  unless  external  heat 
lapplied,  so  that  to  start  and  maintain  a  lire  with  this  coal  it  is  uec- 
y  to  have  a  gronp  of  several  pieces. 

There  is  a  muinll  area  of  hard  dry  aiithraoite  in  Kliode  Island  and  a 
weotid  small  area  of  very  poor  coal  in  Virginia.  By  far  the  largest 
and  most  important  area  is  in  Pennsylvania,  where  it  underlies  500 
square  miles,  and  from  which  43,922,879  tons  were  extraetediu  1888. 

At  the  beginning  of  the  eoal  series  stands  the  hard  graphitic  authra- 
cite  of  Rhode  Island.  This  field  is  quite  small,  but  produces  a  consid- 
erable amount  of  coal  for  local  consumption.  The  coal  occurs  iu  the 
Oldeet  Coal  Measures,  and  its  hardness  and  graphitic  nature  are  ehar- 
acteriRtie.  Tbe  general  composition  is  indicated  by  the  following 
Wialysifi,  showing  wide  variations  in  water  and  ash: 


1(  ia  tltostrated  by  two  specimens  from  Newport. 

(1)  Onphllic  ADtbracite.  Newport,  Kliode  IvUnd.     (.59099.) 
(3]  Q»|iUU>i;  anthracite,  Nt^w|>Drt,  KbnJe  lalund.    (1729!>.) 

Tbe  Pennsylvania  anthracite  is  ilttistrated  by  complete  series  of  the 
cfanrac  ten  Stic  varieties.  The  most  important  colieclton  is  the  very  com- 
plete illnstratiou  of  the  operations  of  tberhiladelphia  and  Reading  Coat 
and  Iron  Company  at  the  Kohino^tr  Colliery,  Bheuandoali,  Schuylkill 
Oonnty,  Pennsylvania.  This  includes  roof,  coal,  bony,  and  tioor;  a  com- 
plete neries  representing  the  preparatiou  of  the  coal  for  market,  includ- 

tg  the  run  of  mine,  with  a  d-tou  piece,  nine  market  sizes,  and  three 

^imeus  uf  breaker  waste;  a  complete  set  of  toots  nsed  in  the  mine 
and  breaker;  and  a  niimher  of  viewti  about  the  mine,  iucluding  five 

IBWH  iu  the  interior  of  the  mine  takeu  by  electriu  light. 

!Die  average  composition  of  the  coal  from  tliis  colliery  is — 

P>r  dent. 

Wnler ».  IKl 

Vnlatiin  matlor 3.71T 

Fkfil  carbou '. 81,143 

Bulfihur «.«»* 

Adi VV.OT* 
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This  series  is  one  of  the  most  interesting  aod  instmctive  in  Ibe 
pnrtmeut,  and  contaiiis  forty -eight  specimens. 

(1)  Roof  Hla1«.     (3063.)  (3)  Bony.     (590K>.| 

(2)  Coal,  mil  iif  mine.     (590(a. )  {<)  Fl<i..r  slat^.     (5W)W.) 
Alter  the  coal  is  extracted  from  tbe  mine  it  is  prepared  for  market  by 

being  graded  acconliug  to  size  in  a  building  called  a  breaker,  Tlic 
Kohiuoor  t>real<er  is  shown  on  PL.  xsxi.  To  prepare  tbe  suialler  nitAst 
tbe  coal  is  first  crushed,  then  separated  into  the  different  sizes  by  givvcn 
or  revolving  screens.  After  this  it  passes  over  a  series  of  chntes,  where 
boys  and  disabled  men  pick  out  the  pieces  of  slate  and  bony  coal  as 
shown  on  PL.  xxx.  It  then  passes  to  pockets,  whence  it  ih  loade<t  on 
the  cars  for  sliipmenL  A  breaker  is  generally  arrangetl  so  that  tli^ 
coal  is  delivered  at  the  top  of  the  building,  and  then  trnvels  dowuwardii 
by  gravity  through  the  saccessive  steps  until  it  is  loaded  on  tbe  cub. 


BREAKER  SI'XCIIIEXS. 


(t)  Coal,  run  of  luioo,  »-ton  ttptM 

(«)  LiiimpnrfiirDiuw.     (59(KiH.) 
(8}  Hlwimbuat.    (00057.) 
.  (4)  Brukan,    (r>i>OUl.) 

(5)  Egg-    l^^Ohb. ) 

(6)  Largo  Ktnvi^.     {mOM.) 
(T)  Small  Btove.     (.MH)f.3.) 


(8)  ChesCnat.    (SSOKl.) 

(9)  Pua.     (SaOSl.) 

riO)  Biii:kwbeat.    (.=19060.) 
ill)  Bci>akor  waste,  tliiat.     (590GA.) 
l_l-2)  Breaker  wnalti.  Blato,     (tiSIMD.) 
(VJi  Breaker  waste,  hoae.     (QOOeL) 
(14)  Iriilrn-ent  aiittiracit«,  ootnraaiil 
onlleil  peacock  cunl.     (59066.) 


(1)  Torch  laitiji,  tin,  with  two  eponts;  used  m  a  Bt»ttonarj  lamp  in  the  gU|- 
wajB  or  breakera.    (591»a. ) 

(-J)  Hiile  tamp,  tin.  with  slirot-iroii  shield ;  a  large  taoip  with  lift'lop  uiil  bift 
spout.  It  ia  Buapendod  from  the  uollar  of  tils  leudiDg  mule  aa  a  guide  for  tlie  nUlM 
following.    {59165.) 

(3)  Drivers  cadger,  h  aniall  tin  cud  used  by  the  intnerB  and  driven  toteMOfit 
oil  for  thair  lamps.     (.'>LII84.) 

(4)  Minera  cotton,  tk  ball  of  ordinary  wiuk,  commonly  called  "cotton"  by  A* 
mioert.     Used  in  the  miners  laiupa.     (■'il)190, ) 

(5)  Mining  pick,  ii  commnu  form  umhI  iu  the  anthracite  niineH.     (Gy|(Mi.) 

(6)  Bottom  pick,  uHed  aliout  tho  anthrnolte  miues,  inainly  iu  Kroakvnt  lot  titwk- 
Ingcoal  and  slate,  and  separattDg  tlieenme.    (59107.) 

(7)  Coal  drill  or  Jumper,  used  for  drilUng  blnBtinn  holen  in  the  coal  by  j uncial  It 
Up  and  down.    (5m6!i.)  ■ 

(rt)  B«ik  drill,  used  for  driving  tunnels  and  gangways.    (5!)17i).} 
{9)  Iron  snruiwr.  umnl  for  oleauing  out  loose  dirt  iu  drilLholes.     (SSI7a.) 
(10)  Copper  nuodin,  used  to  insurt  the  cartridge  ruto  tlio  drlU-holo,  wbar*  ttn- 
mainB  until  tb»  bi<li>  in  lamped,  when  it  is  withdrawu,  leaving  ■  small  hole  for  te 
klilMrtlnn  of  tbu  exploder.     HailH  ofooppor  to  prevent  striking  Are.     (59171.) 
k  (tl)  masting  harrel,  nseil  in  making  a  shot  in  damp  pincra.     (M[''X) 
I  (U)  Vam.t  or  aqullw,  made  by  tho  mineni  for  ospltHling  i«rtri<lj;i'8.    (0:31T9.> 
I  tl3)  MInerH  wkfely  squibs.      Dodilow  it  Beadle's  paliint  rocket  sqmb.     Uwd  kt_ 
plmliug  cartridget.    (.JU1M.> 
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,  lued  hy  the  miners  fur  oarryiu);  eilljxr  oil  or  jiowder  into 


irtridges.     (&917fl.) 
for  nau II fuc luring 


(14)  on  or  pQwdi 

(15)  Cattridge  stick,  uited  liy  tlie  iQiners  iu  iiinking  abella  fu 
(IS)  Bl«iilinK  pap»r,  n  water-proof  paper  iiaeil  by  tlie  niim 

nrtrJdtCM.    (59166.) 

(17)  tUwIn  soap,  used  with  blasting  papnr  fur  niakiug  caitridgea.     (59IH7.) 

(18)  Puwdpr  keg,  Hh»)t  iron  1  form  nited  at  these  uullieries.     (59m2.> 
(W)  Coal  wedge,  cost  Hteel;    a,  commoii  form  of  wedgH  nspd   witli   the  aledge. 
017T,.) 

(20)  Sledge  hamiuer,  cost  steel:  the  form  nsed  for  drivint;  wedges  in  (lie  uual  at 
MMOoUierie*.     (50174.) 
(Zl)  Hlaiiig  shovel,  east  steel,  short  haudl«.     I'seil  tti  tlie  luioe  fur  loatling  the 

pieces  of  coal  Into  miue  wagons.     (59ITG. ) 

(88)  CwU  r«ke,  a  Bix-pronged  iron  rake;  used  iu  [ho  breasts  (or  uiaoipulatiug  the 
'      {501K8.) 

(33)  Hiner's  dinner  oaD.     (591SM 

(34)  Waller  or  tea  bottle,  with  chain;  used  for  carrying  water  or  tea  into  the 
(S91KI.) 

(55)  Breaker  rake,  a  two- pronged  rake :  used  by  the  platform  men  in  the  breaker 
nuaipnlatiug  the  coal  as  it  comes  from  the  mini'.     (51^191,) 

(56)  Breaker  scraper,  used  for  removiug  oha^nictlons  iu  the  ohalas.     (591tU.) 
{87}  Sooop  bIidvcI,  custHleel;  used  in  and  abuat  the  breaker  and  dirt  pile.    (r>yi77.) 
(S8)  Br<:»ker  platform  pick,  used  fur  breaking  the  uoal,  and  aluo  fur  detaching  the 

"  rook.     (saiSfi.) 

(89)  Breaker  eje  wedge,  handled ;  ii»ed  with  the  sledge  by  the  platform  men  for 
tg  large  liiiupa  of  i^oal  as  it  uoiiies  from  the  mine;  peculiar  to  the  EUangowau 

(&9iy4.) 

(30)  Breaker  wire  broom,  used  Iu  the  breaker  for  cleaning  the  revoUiiig  scTMna 
tea  the  mesbeB  ore  filled  with  wet  coal.     (5111^3.) 


The  iuterior  of  breant  No.  39  is  illustrated  by  the  followi-j^  five  pho- 
rspbH,  taktiD  by  electric  light  August  2S  and  29, 1881.  Tbttt  breast 
U  Mlected  becauao  it  shows  i'^i  I'eet  of  coal,  aod  the  pixxiess  uf  rob- 
ng  tlie  mine  or  tahtiig  out  the  roof  and  pillars  of  coal  left  when  the 
^^hiewas  first  t)[>eiie<l  whs  goiug  on  then.  It  is  under  the  edge  of 
DMDMidoah  City,  alKint  500  feet  vertit;ally  below  the  surface: 


|1)  Bntraucc 
mpport  the 


I 


the  breast.  At  the  left,  in  the  hackt;ruand,  is  a  pillar  of  coal,  left 
if,  In  front  of  thia  is  the  miue  railvraj'.  Iu  the  center,  in  the 
neutnin™  to  the  breast,  with  the  roof  (al  this  place  the  ^-foot 
MA)  wipported  by  timber  props.  On  the  riglit,  iu  the  background,  is  another  pil- 
t»f  ourI;  in  front  of  this  is  a  pile  of  rofnm  or  "gob;"  and  in  front  of  this,  again, 
li(mi«  wom-oQt  timber  props.  A  man,  niaiidingin  tbeuutrance.  famishes  a  nieas- 
h»f  the  height  of  the  gangway,     (QIKKX).  I 

(fl)  Bh  the  face  of  the  breast  for  u  bitck^n^iind,  showing  especially  the  lower 

HuhMof  thefurmatinn  andtheslate  pariingH.     A  waa  on  the  left  (whose  com- 

Inloa,  hj  the  way,  is  given  witli  evident  accuracy)  ia  breaking  dowti  the  coal  with 

■i,  oao  in  the  center  is  loxling  the  innip  coal  on  a  mine  ear  with  «  ahoTel,  and 

n  tba  right  is  drilliug  a  hole  for  a  Mast  with  tlio  old  fashiound  handdrill  or 

t."    The  acraper  fnr  removing  the  drill d nut  from  the  hole  and  the  nemlle  for 

^lotJ <f  the  cartridge  lean  agaiuxt  tlio  face  of  the  brwwt  ia  front  of  tbe 

'.    (.MBtWU.) 
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(3)  Shows  nearly  llm  Euine  liurkf;ruaDd  na  No.  fiiJOOfi.  A  miner  ia  dnlling  •  hole  m 
the  7-foot  Innch  for  a  blast  with  a  modern  patent  ilritl  and  b;  the  light  o(  thr< 
ufet;  Isiup,  vsriouH  looln  beiiitc  grnnped  abont  biai.     (^lOOOrf.) 

(4)  Shows  on  the  ri);ht  !□  the  foTegrannd  the  coruer  of  a  pillar  of  cos],  wbieh  ci- 
hibits  ill  great  jwrfeclion  the  banded  atructure  oftbe  foriiiAtiori.  Near  the  oenl^r  ari- 
two  mineta  in  cbami'terlRtic  poaitions  at  work  reniovinglbi'pil^ofcoal  th>t  baaU^'o 
thrown  down  b;  thu  bliLHt  in  robbing  the  mine.  At  tboleft,  in  tbe  bacftgrounil.  is  the 
fitCKof  the  breant,  wblr.h  has  bwu  wiaeaxed  or  crashed  hy  preBtmre.  aa  is  oliovn  hy 
the  GonfiLHud  appeurani-e  of  the  atratju.    {59007, ) 

(ii)  Elevtrio- light  plant  tiited  for  photographini;.  located  at  the  iut«taecti«n  of  the 
loni;  aluiit  gangway  and  niuil  lifL    <5!>01ll. , 

The  following  foar  B{>eciiiieii6  are  from  ihc  PrimroHe  vein,  PhtDic 
Lamlitig,  1,575  feet  ^iii  the  surface: 
The  average  oonipoailinn  of  this  coal  is : 

W.tw S.M 

Vdlaiilo  maMm LUt 

Pi»a™tl»n ILIM 

Bolphnt 0.4M 

A.h UIH 

(1)  Coat,  red  a«b.     (59090.)  i    (3)  State.     (I^OUS.) 

(2)  Bon;  coal.     (590U4.)  I    (I)  Baatard  alatt-.     (59099.) 

The  followJDg  are  geueral  illQstratioiis  of  atitUmoite : 

(I)  Coal,  white  aab.    Taken  from  Mammoth  Vein,  Diamond  Landing,  1,1 
below  the  surface.     (MWH.) 

{•i)  White  ash,  from  an  anticlinal  axis  ueat  the  sarTacv.     (590e*.l 

(3)  SandttoQH,  from  an  aritivlinal  axis  near  the  surface.     (51KIHT.) 
(4}  View  of  abroach  iii  the  Kaaka-WilliHm  Collierv,  Hchiiylkill  Valley  F 

end  of  Mine  Hill ;    elevation,  l.Dl^feet  above  lidc  at  Philadelphia.     AiiU«tina1  aiin 
ebowingcoal  and  rock.     (59020.1 

(5)  Coal,  red  iish,  taken  from  the  lup  of  a  aniall  anticlinal.  Shows  the  curta- 
tiire  of  the  formation  by  the  ontline  and  aleava{rD  of  the  apocimen  :  ubout  50  f«l 
b«low  the  snrface.  Palmer  Vain  CnlHery,  New  Philadelphia,  Schnylklll  County, 
Peuuaylvania.    (59089.) 

((!)  tridesceDtautbrauLte,  oummouly  called  peacock  oonl.     Robb  Vein  Uine,  Wil)u|H 
Barrn,  Luierce  Cimuty,  Pennsylvania.     (5'JOt^.}  ^^^| 

(7)  Coal,  white  aab.     A  oiibx   10  l>y  10  inohea,  taken   from  the   Hunniolh  ^^^H 
Keeley  Run  Colliery,  Shenandoah,  gchuylkill  Cnnnty,  Punnaylvania.     (GHllt).)     J^| 

(S)  Coal.  A  ciilKi  4  by  4  by  J  iucbiut,  lakei.  from  the  MamiLinth  Vmb  (Top  BplBJl 
oonteuta  64  enbic  iucbes;  weight  3jr}  pounds,  eqnivnlent  to  ?,5T4>V  ponnds  or  M41' 
toDN  per  cnhic  yard,  Hammuod  Colliery.  Girardvllle,  Sobnylkill  Connty,  PeooayUa' 
nU.    (59109,) 

(9)  Model  of  the  Panther  Creek  Coal  Basin,  showing  the  oatline.  area,  and  Knamt 
the  coal  lied  and  the  portiona  which  have  been  worked  out.  PropArod  niHler  111* 
directions  of  Dr.  Cboa.  A.  Ashhnmcr.     (5U98D.)  , 

Ah  an  evidence  that  the  miner  is  artistic,  and  to  show  tbe  »dapt)M- 
ity  of  anthracite  coal  for  art  objects,  three  oruauieot«  cut  from  itJUi 
shown.    The  laJ.v's  slipper  is  farticnlsrly  effective  as  an  art  prodni-t. 

(1)  Lady's  slipper,  made  liy  a  miner  from  anthrwlt"  coal.     K<ihlD( 
Shenandoah,  Scbnylkill  County,  Pennsylvania.    (&E)1I7.) 

(■i)  Citaleraml  ornt>K  cut  liy  »  miner  from  aiilUrauile  vual.    ElUngowftaO 
8b.-nand'tiih.  eohuylkill  Crjiily,  Pouoaylvania.     (51)066,) 

(:i)  Htuor's  broEan.    (5910t*.) 
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The  actioD  of  mine  water  upon  iron  is  illustrated  by  two  speci'iiens: 
|1»  Inni  iHilw.    Taken  Irom  the  bottom  oC  na  irou  tHuk  lui-il  I'nr  hoistiu,;  mine 

Kittpr  tn  tbosutrace.  Tbe  original  xixe  wasTI  innliCH  by  tbrro-quarti>rH  of  »u  incb; 
«(ton  waste  oi>  tbn  bolt  was  nuctl  to  exclnile  tbe  water.     Tlie.v  nrn  now  eaten 

Away  tn  a  nhrnl.'    Kobilaoiir  Colliery,  Shenalidoab,  richnylkill  Connty.  IVnnsylvania. 

(2)  Mtn«r'H)iick.  WiiaaiibiuMTgvilalioatiiO^uars,  dtirinK^hcdiHiilingnrihe  KoHktt- 
WUIiam  CoUier;.     New  PhiladelphlH,  i^ebaylkill  County,  PmiDsylvHoia,     (59l:L'..) 

The  outfit  worn  by  a  mioer  in  the  aothracite  mines  of  Schuylkill 
County,  PeunBylvatiia,  is  tlhistrated  hy  the  following  old  suit: 

(1)  BootB.     (dors'.)  <e)  WiltiT  Lottie.     (5'JIM.) 

(d)  Paala.    (591-^.)  ,      C")  I'lok. 


(10)  Hand  drill.    {a»l30.) 

(11)  Semper.    (ri9l3L) 
(13)  Nerdle.     (59133.) 

(nt  Blasling  barrel.    (iiSlXt.) 


illiery.  SUunaadoah,  Sohaylkill 
Pottaville,  Sehnylkill  CooDty, 


(3)  Overalln.    (SaiBT.) 
(t)  Sfairt.    159125.) 
(5)  Vut.     (59124.) 

(0)  tlat.    (&!>l-J:i.) 
(7)  Lamp,     imiti,) 

Five  cbaructeristic  fosflils  are  showu : 

(1)  Blate,   with    tern   imprusiioiix.      Kohlaoor 
Cnunty,  Ceonsylvaoift.    (r.Hlia) 

(d)  Stiginaria,  from  the  anlhr»cit«  v 
mnaylvania.    (59119.) 

(3)  Alewi  fr"™  the  red   nhulM  iininndiately  rinder  Itie  caoglomerate  of  tbe  antbra- 
flits  (Hwl  toBOSorBS,     PotUvillo,  Schiiylktll  Coaiity.  I'unDsylvaniA.     (.WiaO.) 

(4)  Calamite.  fVom  tbo  antbrauite  ooal  nioa.iuri>H.     Pottuville,  Sehnylkill  Connty, 
FannajWania.     |n91«I.) 

(5)  Lnpidodenilrun,  underlying  the  Buck  Mountain  lied.     Mine  Hill  Gap,  Sehnyl- 
kill Connty,  Prnneylvanin.     (5911^.) 

The  foliowiufi  faeries  of  ft|)i>utmpii8  illiintrnte  the  iipeii  lamps  in  use  in 
tlie  Wyoming  Valley  Region,  Lnzt-'mn  County,  Pennsylvania: 

(I)  Sapvrititendent  or  boos  miner's  lamp,  iiiudeof  copper,  as  this  uietal  does  not  nt- 
tnet  thn  unedlfl  of  tbe  compass.     (590T3. ) 

(9)  StiiMtrinli'ndi'nt  or  I>om  miner's  lamp,  larger  than  tbo  onlinary  mining  lAnp, 
wUll  •  laritv  hook  to  bn  nsf  d  as  a  handle.     {nWTi. ) 

(3)  Wilb  ttationary  tank,  in  which  cheap  keronene  oil  may  bi>  bnitied.     (.'i90T5,) 

(4)  Withanadju8Ubl«  tiiuk,  in  whicUcbeftpkeroaeneoilmaybebarned.    (G:K)7ti.) 
(&)  With  lift  top,  in  which  Ihe  loweit  iiradu  of  kerosene  oil,  or  a  heller  quality 

known  M  patent  oil,  may  be  burned.    (590TT.) 

(6)  I'aUiit-iiil  lamp,  with  screw  top.     (5liiMI. ) 

(T)  Pn»rerr«d  by  tbe  niinnrs  of  tbe  Wyoming  Valley  region  to 
vbwb  ohaap  keroseue  oil  ■■  bnrnnd.     (IVJOTb, ) 

(»)  Open,  for  borniugouly  th«  cUeapi'st  nmdeoof  karosene  oil. 

{9J  Opan.  for  burning  either  wbala  or  ootton-seod  oil,  (5I((W1, ) 
(1(1)  The  same  oa  SUOSI,  dilTers  slightly  in  shape,     (^omi.) 

(II)  llrsas,  with  inatoh  box  inside,  striki-r  at  the  bnttom.  and  pickrr 
(M»M.) 

Two  BpeeiineusilliiKtratelli(^  open  lumps  used  in  the  New  River,  Pau- 
ley, ami  Kanawha  didtricta  of  West  Virginia.     From  the  Si-well  Mine, 
Snwoll,  Fayette  Connty,  Went  Virginia.     Tliey  are  shown   with  the 
anlhrAclte  latnpo  for  comparjtwn. 
(1)  With  lift  top  ami  donlile  spmlt.     (:.'fHi.) 
(t)  With  lin  tup,  in  whirl,  llns»Ml  oil  may  tw  hiiToi.-*^.     l.^.nVA.') 


my  other  kind  in 
(59079.) 

r  tbe  book. 
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Tbe  following  scries  of  safety  lampR,  prencntwl  by  Mwwrs,  J.  ' 
Queeu  &  Co., Fbiladelphia,  PenDsyKniiin,  illn»triit«  tbv  pniicipal  fnf 
of  8nch  lamps: 

(1)  Clsnny.  haa  an  tron-wir«  gataxr  uml  »  ^t««t  i;ti)lii>  MirTOuniltD);  tbf  wlclj 
arniiigpjl  a*  to  obtain  tlie  best  li^bt  pomible.     (S9!t6li.) 

(2)  Newcastle  Davj,  fitted  entirnl.v  witli  iron-wire  gunte.     Il  h»t  »  Ikrgo  h 
and  i«  provided  with  a  hook  at  the  Io|i  in  suspend  the  laini>  (tarn.     (dVQA?.) 

Ci)  Newcastle  Davy,   with    the    nilBcboient    o(  William's   patnnt   esl]ii;^ld 

(4)  FiKmaa's  lamp,  embodjing  the  principal  of  a  Dav.v  Inmii,  inclon«d  with  l| 
wire  ganze.  It  hae  a  foot  of  xniall  itianiarwr  aod  can  l>"  llxed  bj-  a  book  u>  tb«  || 
and  hang  perfectlj'  straigbC  ho  that  tbe  dame  can  be  ki'pt  in  the  center,     (f 

(5)  Boss  firemaa's  iBaiji,  of  tbe  same  atjle  of  tbe  oue  usml  by  the  Qromi 
smaller,  to  be  coDvenientlf  cftrricd,  and  is  aIbo  better  finished  than  th«  ■ 
lamp.    (59370.) 

(6)  ?fewcast1e  Dav;,  Mme  as  tbe  preceding,  but  heavier.     (592TI.) 

(7)  Stephenson  lamp,  fitt«d  with  iron-wire  game,  with  nglnss  tnbe  inside.    (SB 
(H)  Maeslerlamp  with  a  glass  globe.     U  closelj  re»cnibles  tbn  C'ini: 

oepting  that  it  has  a  metal  rnnnrl  in  the  game  and  »  burizODtal  piece  of  ganso  d 
the  flame.     ITsed  particularly  in  Belgiuiu.     (59273.) 

The  followiog  views  represent  characteristic  scenes  abont  dEflerent 
iniiies  and  breakers : 

(1;  Interior  of  eueiiii>  bouse,  showing  the  deep  shall  hoisting  rnif^ne,  e»t>Ie  m 
dmni.  The  moat  complete  hoisting  apparalns  iu  tbe  antlirauiU;  eoaldlotrlati.  ~ 
abaft  coUierj.  PottHville,  Scbnylkill  Oonuly,  Pennsylvania.    (51)011.) 

(2)  Shenntidoab  Cit.v  slope,  taken   from   tip  honse.  showipg  the  month  of'l 
tUope.witha  barney  need  in  hoisting  mine  w«gons,  alHo  tbe  luanwKj-.    I 
City  colliery,  Shenandoah,  Sohnylkill  Connty,  Pcnasylvanla.     (.MKIK.) 

(3)  Coal  plane,  over  which  coal  is  hoisted  from  dTitt«  to  bninket;  steun  ( 
and  steam  hoisting  apparatus;  tip-bouse  at  bead  of  plane,  and  l>aruofheiiM«ljl 
loaded  car  going  up,  and  "  empty  "  roming  down.     The  mule  and  driver,  whose  q 
it  is  to  hniil  the  mine  wagons  to  tbe  foot  nf  the  )ilai>e, Hppear  near  the  bamny  hn 
Shenandoah  City  colliery,  Sbenandoali.  fichnylkill  County,  Penusylvunia.    (CiS' 

(J)  Head  frame,  sliowiug  thr  apparntns  over  the  month  of  the  sbnft  for  si 
lug  the  hoisting  coil :  also  a  loaded  mine  wagon  as  it  appears  an  the  snrboe. 
go  wan  colliery,  8henandoah,  Schuylkill  County,  Pennsylvania.     (590ie.) 

(I'l)  Kobiuoor  colliery  breaker,  Shenandoah,  Schnylkill  Connty,  Penaii^M 
(59H3.)    (See  PL.  XXXI.) 

(6)  KllangowaQ  colliery  breaker,  lakeu  from  the  top  of  head  lYntnc,  *howln| 
oual  and  dirt  planes.    Sheuandoah.  Schuylkill  Connty,  PeDUBjIraDia.    (ea018.)fl 
PL.  XXIX.) 

(T)  Ellitgowan  ciolliery   breaker,  exterior  end  and   bxint  view  of  Imwluir.  i 
log  coal  pockets,  railrowl,  and  tbe  manner  of  loading  eoni  formarlcet. 
Schuylkill  Connty,  Penusytvania.    (SSHO.) 

(H)  Interior  of  Ellangowan  colliery  bieaker,  showing  the  platforni 
on  the  ooal  as  it  comes  from  the  mine.     Sbi'uanduab.  Schuylkill  Connty.  1 
raaia.     (5!>ni7.) 

(9)  Oronp  of  slatn  pickers,  sbowInK  a  group  of  boys  anil  diMibled  n 
In  picking  pieces  of  slate  and  bony  ciial  tViiui  Ih*  broken  uiatorlal  aalt  doscwidM 
obntesfrnm  the  brvakors  to  the  |>ocketM.     KlIatiKttwunooUlery,  8banaoilaali,  i 
bill  County,  Pennsylvania.    {590lt<.)     (See  pi.,  xxx.) 

(ID)  Baraum  eulliery  breaker,    I'titalau,  liUXL-mo  Coitntjr,  i^nlusJlT«nl•. 
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(11)  Wllil»m  IVuu  (■..lli.-ry  briMk-r.  West   Malianoy,  Schuylkill  County,  Pbii my  1- 

(13)  Lost  Cioek  tniliery  breaker.   Lost  Creek,  Sohuylkill  County,  IVnoBylvania. 
(OBHl.) 

(la)  Unluinoy  co«l  plane.  Malianoy  SchnylbiU  Connty,  Pennsylvania.     (5flM4.) 

(14)  Groii|>  of  mining  Huperintendents  and  eogiiieer  in  workiiiK  ooBtnme.     (59013.) 

SEMI  ANTHRACITE   COAL.      (FREE  BURNING   COAl,). 

Coin|)08itioii :  74  to  90  per  cent,  fixprt  carbon.  7  to  14  per  cent,  volft- 
tile  mtitter,  and  2.5  to  li:  per  cent,  impuritiee,  inclmlmg  water. 

U  ia  not  bo  hard  or  dense  as  suitbracite,  nor  ho  brPKht.    The  fracture 
on  breaking  is  nearly  cubic.     Wbeu  Hrttt  ignited  it  gives  a  flame  wbicli 
Boon  diea  ont.     It  is  found  principally  in  tbo  western  end  of  tbe  Penn- 
sylvania antliracite  fielda. 

Tbe  semiaritbracites  are  Illustrated  by  a  Reries  of  sirecimons  from  tbe 
Loyal  Sock  mine,  Beruice,  Snllivan   bounty,  renasylvania,  together 
with  a  complete  set  of  tools.    The  following  analyses  represent  the 
average  composition  of  the  ooal  from  this  mine : 

WM-r 

w.ut 

A*z;;::;::;:!:::::':::':::::"      ::  ■::::::■::■:::;:;:::::  ■; 

(I)  SanilBtonc,  ruuf..f  iln,  tup  bencli.     (MIfili.) 
(•i)  l-'irv  oluy,  top.  with  fern  impresnioni..     (.'.BMC.) 
(»)  Caul.     (50145.) 

(4)  SlAte,  l>aniDg  between  tlin  nii.taie  »nd  upper  hGi>i;haA  nf  B  bod».     (.'>Uim.) 

(5)  Floor  «Ule.     (59147.) 

{6)  Hiueral  oharcoal,  sometiuiiw  yalled  ■'  inothpr  of  ooal."    (KHfla.) 
(7)  Stigninria,    (59164.) 

(1)  HlulUK  lump,  tin,  11(1  ti.p,  .l-.ulile  *poiil.  In  wliluh  cott'm-wp.l  or  lard  oil  may 
bebomed.    (59l!i7.t 

(9)  Minora  cotton,  a  ball  oF  ordinary  wick,   oomnionly  called  '-cotton"  by  tba 
minen.    <5U19>f<.) 

(3)  Miaing  pick,  tbn   comtiiQn   form    ii«od   al   tliia   mine,   with   private  mark  of 
miur.    (5B148.) 

14)  Uottiiin  li>>^><.  UM>d  iu   Ibis  uo<t   tb-   Look  Valley  minea,  and  also  outaide  »t 
hreaker.     (MtUU.) 

(5)  StMl  band  drill  or  Jamper.  nwil   for  drilliDK  blaxting  bole*  in  coal  byjiimp- 
inn  It  np  Md  down.    (5gi5U.) 

(fi)  Iron  BerniMT,  iimkI  for  oInaniuB  out  loom  dirt  in  drill  holes.     (59163. ) 

(7)  troQ  oo«hII*>.  n««d  for  ln««rtiiig  tb»  curtridtc"  '"^  the  blutlng  bale,  and  to 
leav*  a  paaaaKC  way  for  Mie  winib  niiBd  in  Qrini;  tb"  nhot.     <50I52.) 

(8)  Iron  blMting  ImutoI.  ii»od  iu  making  u  Hbot  iu  iliiuip  platwa.    Tli-i  wire  l<  for 
IwowTing  nlMtriTCtionii  in  the  bsrml.    (f.yiGO. ) 

^^^^^^H 
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{0)  Squlh  box.,  aied  for  cBrryiog  faaea  or  wgaiba  iu  the  miDtw  for  tiriog  Uir  nbot 

(10)  St«el  wedge,  uwil  Jii  breakin);  ap  Ibe  coftl.     (5»l!Ml.) 

(U)  Sledge,  fonn  iisetj  Iu  Ihis  iiiiue  Turilrlriui;  the  treilgpliitutliHCOal.     (aftl&l.)  I 

(19)  Sooop  ihDvel,  anail  iu-iiileof  mine  for  luadiog  iain(>  wkgona.     (n!^ln6.) 

(IU)  Miner's  ticket,  plnccd  upon  each  cur  Ioaltl^d  by  n  fpveu  minrr  in  orakr  U 

ptapft  credit  foe  bis  work.    (.V.hiOI.) 
(14)  Ticket  hmik,  to  be  fjuteneil  to  lh»  bottom  of  the  coal  car,  uii)  u»nl  to 

th»  ticket  of  tbu  luinergettioR  out  the  load.   .(!i920;j.) 
(lb)  Bprag,  new.  oak,  dgnr  xhapeil,  W  by  3  JuclieB;  used  iUHlPiul  ol  a  hrrnk  t 

thrusting  it  between  tbe  spokes  of  the  mine  wagon  wbeela.    (59151.) 

(16)  Bprag,  old,  cigar  nUaped,  I'J  by  2  inobei;  nsed  iiiste»d  of  a  brake  hj  tlintstini 
it  between  tbe  Hpokes  of  tbe  mine  wagon  wheels,     (39I5!>.) 

(17)  MiiiP  railway  spike,  form  used  for  the  mnl"  roail  ortramwaj'.     (SMIW.} 

(18)  Hand  ai,  a  short- hniidkil  ax  used  for  mnking  cap  piecM.    (Mlir>7.) 
(10)  Cap  piece,  wedge  of  Wood  driveu  :ri  between  tbe  prop  and  ronf,  in  Imi 

mine,  to  fasten  tbe  prop.     (r>9158.) 

SBMI-BITUMINOUS  COAL. 

Composition  :  68  to  77  per  ceiit.  flxtxl  carbon,  1 1  to  I"  per  cent,  volaj 
tile  matter,  and  7  to  13  jier  cent,  iinpuritiex,  incluiling  water. 

There  is  little  in  the  pli.vsical  character  to  diHtiiigiiish  the  Heml-b 

miiiDua  from  the  true  bituminous,  except  by  an  experL     On  bnniiod 

they  yield  a  larger  and  more  permanent  Hume  tliaii  thu  Ni-mi-aiithrs<uU 

but  a  Bbort«r  flame  tUan  the  bitumiuous.     Considering  that  thuy  p«dd 

ate  insensibly  into  the  bituminoua,  it  is  to  be  expected  that  they  wiinU 

not  differ  materialtyin  physical  characters.     Theyare  liable  to  be  foaiti 

in  any  bituminous  Seld,  and  huvo  been  largely  mined  in  moot  of  oni 

bituminouK  areas. 

Thesemi'bitaminous  cuats  ure  illustrated  by  three  collei-tiotis. 

From  the  Long  Vivlley  Mine,  Barclay,  itrudlbrd  County,  t'ennnyU 

vania,  are  shown  a  section  ol'the  mu,  with  a  few  acoeesories,  and  tJirc 

characteristic  photographs. 

The  coal  is  of  the  following  composition: 

l*>r  nmit. 

Water l.[»0 

Volatile  matter lw..'iJO 

['ixedcarlHin W.  1«;i 

Sulphur  ..., 1.7« 

Ash 10.316 

ira.ooo 

PbosphoniUB 0.0081 

(1)  Top  slate.     (KWO.) 

(9)  Coal,  top,  from  Hontb  gangway.     (iiOOtW.) 

(3)  Coal,  liip,  from  uiain  west  gangway.     (51)011(1.) 

(4)  Coal,  bottom.    (51(067.) 

(5)  Fir.1  clay.  iHittum.     (50071.) 

(6)  Oak  nprag,  iiiod  inst««d  of  a  brakr  by  Ihriinttng  ll  Imtwrni  tli 
le  wagon  wliwls.  both  in  andoritsldu  nf  mine.     {TiiMn±  ) 
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\'J£H.S. 

(I)  A  mule  trip,  a  train  of  mine  wujronti  Ijuiiltii  lij  u,  luulc  as  it  ap|H.<(irs  from  tLe 
tnonthnr  tbe<lrift  on  the  way  to  the  chains.     (51)106.)    (Sw  PL.  xxxii.j 

(•■i)  Oniup  of  mlneni,  in  tbeir  workiag  ooatnmes  aa  they  umorgH  from  the  tuoiitb 
of  ihe drift  oD  their  way  home.     (59105.)    (Sec  PL.  xxxiit.) 

(II)  Cual  plaae,  liom  foot,     lined  io  trsusfurriDK  ooal  down  the  aidu  of  the  moDD- 
taia  lo  uiurket.     (59104.)    {See  PL.  xxxiv.) 

Prom  the  d.rQot  Miue,  Araot,  Tioga  Oouuty,  Pennsjlvauia,  are  sbowu 
Uie  ooal  and  asaooiatea,  togetUer  with  Bonie  characteristic  CooU : 
(1)  Top  Rock.    (50348.) 
li)  Fire  clay,  taken  from  the  roof.     (59-:j4U.) 

(3)  ItidBaoent  coal,  comiuoDly  called  peacock  coat.     (591MI>.) 

(4)  Buiiy  wmI,  found  in  the  ooal  ahout  18  iuches  Irom  tbi'  liuttom  of  No.  2  drill. 
(59217.) 

(Sj  Bottom  ruck.    (59250.) 

(6)  Foeail,  found  in  Baudatone.     (59'.^4.) 

(T)  Posail,  foiind  in  bottom  Hre  clay.     (5!W43.) 

(8)  Aoobor  pick.    (fJ9-2^.) 

(9)  Boiloni  pick.    (59237.) 

(10)  Buck  drill,  a  ratchet  drill  or  "riuketty,"  made  by  the  tnino  blackimith  and 
hmhI  for  boring  hulea  In  the  solid  rock  lor  n  "shot."     (59iM0.) 

(11)  Rand  sprag,  a  long  aprog,  nsed   iUBtoud  of  a   brake   on    imnt!   wagona   by 
tbruitting  it  betweeu  tliu  spokes  of  the  wheels.     (59£R).) 

(12)  Sprag,  um'il  instead  of  a  brake  on  miue  WAKonii  liy  tbriistiuK  it  betwaen  the 
■pokM  of  the  wIiohIb.     (SO^JSh.) 

(la)  Mole  rail,  a  fuot  of  16-punad  T  rail,  height,  1|  inohe*.     (59241.) 

(U)  Engine  rail,  a  foot  of  35-ponnil  T  i>tili  boiKbt,  3  inches;  brought  lato  nee 
iinoo  th«  introduction  of  locomotives.     (59-i4S.) 

From   Fall  Brook   Mine,  Antrim,  Tiogiv  Connty,  Pennsylvania,  are 
shown  a  section  of  the  vein  and  th«  outllt  used  by  the  miner: 
(1)  Top  rook.     I5!i227.)  (3)  Itottom  rook.    (5922(i.) 

(3)  Cool.    (5922r>.)  , 

The  OBtfit  worn  by  a  mitier  in  the  aemi-bttumiuous  mines  ia  illustrated 
by  the  following  new  suit: 

(I)  Wool  half  boso.     (590:H.) 

(5)  Brogans,  heavy  doiible-soleil,  full  Ilnnj^ariaii  nailed.     (5991^:1,) 

(3)  PanUloon  overalls,  made  of  white  cotton  din^k.     (5903T.) 

(4)  Woolen  overshirt.    (59041.) 

i't)  Sftck  coal,  made  of  heavy  bluH  denim.     (59040.) 
(0)  Water^p roof  hat,  with  ear  laps  and  lauip-bulder.    (59042.) 

(7)  Lamp,  with  double  apout  »ad  lin  tup.     (59044.) 
[«}OiUau.    (59036.) 
(0)  Pocket  oil  Uoak.    (5904:1.) 

(10)  Dlonercan.     (.19047.; 

(11)  WitUtrlxittle,  wlIhBurew  top.     (rdN>i'..) 
(U)  Bqitlbbox.    (590411.) 

(13)  Steel  pick.    (59049.) 

BITUMINOUS  COAL. 
OomiKwition :  35  to  70  per  cent,  fisod  carbon,  18  to  00  jwr  cent,  vol 
tile  matter,  and  '2  t»  '2i)  per  i-«nt.  and,  in  excejitioDal  caauH,  uvon  30  y 
D«ut.  of  impuritiuM,  iu<;hidiitg  water. 
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Tlit^  uoalH  iucludi-d  uuder  tliiii  bctad  vary  gVL-utly  in  coinpu^itiuij  « 
physical  charactei'ij.    lu  (ct^ueial  tbt-y  ure soft  and  dull  in  luster  nn  cuid 
pared  wi til  anthracite.     Souieof  tlm  caiinel  ooaltt  arbaluiiMtcseetilv,  i 
are  earthy  in  luster. 

The  specific  gravity  varies,  bntdoes  not  rise  above  1.5.  The  fraclua 
varies  from  coiichoidal  to  mibic  They  kiudle  easily  aud  biirti  witliJ 
long,  yellow,  and  sometimes  smokj'  tlame.  Bituminoas  coals  are  » 
vided  in  several  ways,  and  the  tollowiiig  are  the  priiicipal  divtsjooi 
Coking,  uoti-cokiDg,  eanuei,  and  brown  coal  or  lignite. 

Coking  coals  are  soft  and  have  a  nearly  cnbic  fractnre.     They  givel 
long,  yellow  flame  in  burning  and  make  a  hut  fire.    Their  chief  obi 
acteristic,  however,  is  that  they  soften  wlieu  Urst  heated,  and  field  I 
bard,  sonorous,  cellular  coke  on  coutinued  heating. 

NoQuokiug  coals  are  bituniinoua  coals,  which  do  not  yield  a  good  i: 
ou  heating.  They  are  divided  into  two  principal  varieties,  cherry  i 
aplint.  (Jheny  <^oal  generally  has  u  bright  luster,  but  may  be  dutfj 
Itis  very  Mack  and  breaks  eiisily  into  cubic  masses.  It  iguitoa  eaetljl 
burns  with  a  yellow  Hame,  and  inakes  a  hot  lire.  When  lett  t 
turbcd  pieces  retain  their  shape  until  entirely  eonaumed.  Its  apecillj 
gravity  is  1.20  to  1.30.  Splint  coal  is  dull  black.  It  is  harder  aoj 
stronger  than  cherry,  and  has  a  slaty  structure.  It  tweaks  reodilj 
lengthwise,  but  has  a  oonchoidal  cross  fracture.  It  does  not  kioiU 
easily  and  makes  a  dull  lire,  requiring  care  in  its  management,  id 
specific  gravity  varies  from  1.25  to  1.40. 

Between  the  coking  and  non-coking  coals  there  is  fretiueuily  i 
ical  difl'erence  as  shown  by  the  ordinary  methods  of  analysis.     There  ^ 
evidently  some  chemical  difference,  but  it  is  not  well  understood. 

Oanoet  coat  varies  from  gray  to  black.     It  is  dull  to   tesUiOIU  f 
luster  with  a  slaty  structure,  and  breaks  with  a  conchuidal  fnwtn 
It  kindles  eiisily  and  gives  a  long,  yellow  Hame,  which  is  freqaentl^ 
smoky.     Pieces  of  it  once  ignited  burn  like  a  candle,  whence  ita  name. 
Its  chief  cbaraeteristic  is  the  large  amount  of  volatile  matter  that  is 
given  od'  on  heating.     On  this  account  it  is  particularly  valuable  foi; 
gas  making,  and  was  formerly  considered  essential  for  that  purjK 
Formerly  it  was  also  used  for  the  distillation  of  oils,  bnt  bos  now  ti 
replaced  by  pi-inileum.     Cannel  coal  freqaeutly  contains  a  largn  | 
oeiituge  of  ash. 

Brown  coal,  ss   its  name  indicates,  is  brownish -black  in  color, 
brittle  and  breaks  with  a  cubic  fnicture.    It  burns  easily  aud  n 
a  K<*oit  fire.     It  is  more  highly  oxygenated  than  any  of  the  utfauro 
and  contains   15  to  30  per  cent,  of  oxygen.     It  occurs  in  fortDation| 
more  recent  than  the  carboniferons.     Lignite  is  a  variety  of  brown  o 
which  still  retains  iis  woody  structure. 

The  typical  coking  coal  of  this  country  is  that  of  the  CouDellsrlll 
basin  of  the  Pittsburgh  bed  in  Pennsylvania.    The  ccud  nod  tbev 
made  from  il  aif  reprencnted  by  the  lollowing  aualyi 
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(^oal.  i  Cok«. 


Per  cent.    Per  cent. 

VTator 1.105         0  030 

VolatUe  matter 20.885  0.460 

Flxedearbon l    ftT.TM    '    89.670 

^■h I      0.896  9.113 

Solphor i      1.339  0.821 


100.00         100.00 


Analyst,  McCreath. 

This  coal  is  illustrated  by  a  complete  series  from  the  H.  C.  Frick 
Ooke  Company,  showing  a  section  of  the  veiu,  metallurgical  coke,  and 
domestic  coke  in  several  sizes. 

rOAL  mim:. 

(1)  Eock,  above  coal.     (5r>49:j.)  (I)  Hinder,  5  feet.     (5:)49*'.) 

(2)  Bitiiminoutt   coal,    run    of   mine.      (.">)  Roe  k,  horseback.     (r>r)494.) 

(ft5490.)  ,  (())  Kock,  uuder  coal.    (55491.) 

(3)  Binder,  3  feet.     (55495.) 

COKK. 

Id  large  pieces  as  drawn  from  the  oven. 

(1)  Forty-eight-hour  coke,  made  in   beehive  oveu8 ;  used  for  the  reduction   and 
OMltiDgof  iron  and  other  met alH.     November,  lSti4.    (55484.) 

(2)  Seventy-two-hoar  coke,  niiide  in  beehive  ovens  ;  used  for  tlw  reduction  of  iron 
ind  other  metals.    November,  1884.     (5548:i.) 

The  following  five  specimens   represent  the  sizes  us  prepared  by 
crashing  and  washing  for  general  uses  : 

(1)  Egg.    November,  1884.    (5548J.)  (4)  Pea.     November,  1884..  (55485.) 

(9)  Stove.    November,  1884.    (55488.)  (5)  Nut.     November,  1884.     (5548<».) 

(3)  SmaH  stove.    November,    1884. 

(55487.) 

The  coking  coals  of  the  New  River,  West  Virginia,  region  are  rep- 
resented by  a  series  of  specimens  from  the  Stone  (31iflf  Mine  at  Stone 
Cliflf,  Payette  County,  West  Virginia.  The  composition  of  the  coal  and 
ooke  made  from  it  are  represented  by  the  following  analyses  : 


Coal.         Coke. 

I 
Percent.    Percent 


Water «  50 

Volatile  matter .J«  •"»« 

Fixed  carbon "iOO 

Salpbur 0-5« 

Aeh 1-50 


100.  00 


The  collection  shows  the  average  coal  and  a  cross-section  of  the  vein. 

(1)  Bitaminona  coal,  averaj^e  specimen.      (:>)  HitumiuouH  coal,  top.     (59*i50.) 

(60200. )  ( 1 )  B i t u mi uouH  co aI ^  Vh^v.\avki .  ko:i^r£>>l  .^ 

{«)  Ftnobu,  roof.    (59258.)  ,  (,:>)  F\ooi  aUUi.    (,Wi'i^>^.^ 
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Tbe  cokiDR  (MialHof  the  Keutuiiky  and  TKiiiiiuMe*!  regiOD  are  repm- 
svnteil  by  four  siieuiuieut*  of  uual  aud  oue  of  iioke. 
(1>  l-.iiu:h  Orcli&nl  Midi-,  l^wrence  ConutJ,  Eeuhuky,    {USISI.)    CoupMlUau: 


a.  an 

37.  Jt 
U.CM 

CmL 

~ 

MM) 
3.M 

OOm. 

..... 

100.  w 

ioa.<K> 

100. « 

IM.M 

(2)  C«pt«<D  CrosM-a  Miua,  PhImU  Cuuntj,  Eentiiakr. 

562930 

CMnpositioa: 

Cni. 

0«ta. 

H      ill           I 

1.S0 

w.a> 

UM 

T.N 

J.  MS 

1.M 

LM 

fVMM. 

l.«0 

SOlU 

11. « 

J^MriL 

1W.N 
O.T« 

LMl 

l«0.Ot 

a.  US 

1«.M 

_ 

(3)  Ul«u  Mary,  Scott  Coticity,  ToDiioswe.     (56367.)     Compoaitiot; 


Aiialyft,  Dewey. 

(4)  Rockwood,  Kumio  Cotiuly,  TeuiiuNwo.     (545:U.)    Co  lu  poult  ion : 
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The  variety  of  uoQ-ookiQg  bituoiiaou:!)  coal,  called  cherry,  in  repre- 
sented by  a  single  specimen. 

(1)  Block  ooal.    Carbon  Mine,  Clay  County,  Indiaoa.    (b9A2^.)    Composition: 

Per  cent. 

Water 3.5 

Volatile  matter 32.5 

Fixed  carbon 61, 5 

Ash 2.5 


100.00 


The  splint  variety  of  non-coking  bituininoas  coal  is  represented  by 
two  collections. 

A  section  of  the  Crescent  Mine,  Crescent,  Payette  County,  West  Vir- 
ginia, shows : 


(4)  Fire  clay,  bottom.     (59209.) 

(5)  Salphur,  iron  pyrite.     (59211.) 


(1)  Slate,  top.    (59210.) 

(2)  QaHCoal.    (59207.) 

(3)  Splint  coal.     (59208.) 

The  Winifrede  Mine,  Kanawha  County,  West  Virginia,  is  represented 
by : 

(1)  Coa),  top.     (59252.)  |  (3)  Fireclay.    (59254.) 

(2)  Coal,  bottom.    (59253.) 

The  cannel  coals  are  represented  by  specimens  from  West  Virginia, 
Kentucky,  and  Indiana. 

(1)  Cannelton  Mine,  Kanawha  Coanty,  West  Virginia.     (59435.)    Compoeitlon  : 


Per  cent. 

Volatile  matter 58.00 

Fixed  carbon 23.50 

Aah 18.50 


100.00 

(2)  Frozen  Creek  Mine,  Breathitt  County,  Kentucky.     (56291.) 

(3)  Hunne well  Mine,  Greenup  County,  Kentucky.     (56282.) 

(4)  Near  Ely's,  Knox  County,  Kentucky.     (56280.) 

(5)  Means  &.  Russell  Mine,  Everinan's  Creek,  Carter  County,  Kentucky. 

(6)  Baena  Vista  Furnace  Mine,  Boyd  County,  Kentucky.     (56284.) 

Kentucky  Cannel  Coal. 


(56293.) 


56.201 

1.180 
/Vr  cent. 

1.20 
58.80 
85.30 

i.70 

56,282 

1.306 
Per  cent 

1.50 
52.20 
40.60 

5.70 

56, 2M)         56.  2U3 

M,  284 

Sneciflc  sTaTitv - 

l.:i00 
Per  emt. 
2.00 

1  3(10 

Water • 

Per  cent. 

Percent 
3. "« 

VolAtlle  mfttter 

35.00 

56.70 

6.30 

2'*  30 

Fixed  cArbon...... 

53  00 

Ash 

■•••■*       ■• 

11  50 

100.00 

100.00 
0.78U 

lUO.  uo 
l.UOl 

100.00 

Solikhiir....... 

1  OM 
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(71  Buckoje  CuiHieH-'oiil  Cuin|>iiu;.  Huvitiits  County,  liidmua,       f59i«»0.  i 


Water 3.11 

Volatile  111 atWr 51,0 

Fined  curboa  - 40.0 

Asb CO 

Tlie  occorrence  of  two  vaiietir^  nf  bituminoaH  coal  iii  onti  vnu 
Illustrated  by  it  .suction  of  tlm  Paint  Ureek  Miiie,  Faint  Creek,  Kauaw 
County,  Weat  Virginia. 
(1)  SnndstoQe.     (54233.)  (4)  Splint  coal.     (54836,) 

[■i)  Boor,  )(ray  elate.     (54^4.)  I    {b)  Citnuclcaai.     (»4^7.) 

(3)  Roof,  blank  slate.     (54-J35.)  '       |     (B>  Bottom  ulitte.     (u423d.) 

The  brown  coals  are  represented  by  nix  specimens. 

(1}  Mtn»  mine,  Chesterfield  Cimnty,  Viri;inln.     (.>.<)2(iJ.|     CnmpositiuD  ; 

Volatile  matl«r Sd.MO 

Fisod  cnriHiu JW.iiO 

AhU 4.1)0 

Analyst,  Clemsoii.  lUO.DO 

(S)  Deep  Kiver,  Cbui.liaui  Coxiiiy.  Ni>rtli  Car»liua.     (5tI334.)     CnmiMwttlaB 


(3)  Eaallaud  County,  Tuxas.    (fA'^^l.) 

(4)  LigDitie,  ebowiug  trucfs  of  tlie  origiual  nmidy  ntmutare.  (iiildcn  Collia 
QoMeu,  JelTenon  County,  Colorado,     (4795.) 

(.'i)  Lignitu,  Hliowing  distinctly  the  nriKitiul  wuuily  Btrootnre.  I,awer  I' 
formatioD,  From  log  iiub»dded  iu  tbu  bunli  of  tbu  Diitcb  Gnp  Canul,  2U  mile 
Ricliniond.  Virginia.    (59878.) 

(6)  Li|niit(i>  allowing  distinutly  Ibn  vriginn]  woiidy  Htrnotoro.  Lower  Fotoi 
funuatiou.    Fmm  n(>arUiitcb  i>up  Canal,  Virginia.    (&9!I7!).) 

PEAT.     (TURP.) 

Closely  connected  witL  tlie  coals  mid  in  fact  forming  tht>  Mid  of  t 
series  stands  peat.  Tbis  in  »  bog  oi  marsh  fortuation  of  very  net 
origin.  It  constats  of  the  rE>mains  of  Hphagnous  mosses  wliicli  hare  t 
property  of  dying  at  the  rootH  aa  they  grow  iijiwanls.  In  this  i 
immoTise  depositB  hav«  been  lormod.  Tiy  the  preiMure  of  the  mo«u  i 
by  gradaal  changes  the  mat«irial  is  tiouverlod  into  a  bnin-nisb  blaek,  i 
perfect  coal,  mtaiuiiig  luauy  uWiIencea  of  the  original  vegetstioti. 


^ 
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t'roqnuiitly  coutHiits  l»r^u  hiuuuuIh  of  tuiiiuriil  mutter,  luuiuly  Huud  tliiit 
was  blotrti  outo  the  growing  idobs.  L&rge  deposits  are  t'ouod  io  Ireland. 
It  U  need  as  a  fuel  and  also  a&  a  fertilizer.  Altlioiigli  its  fuel  value 
ia  low,  wbeu  it  occurs  in  regiona  ili^tititute  of  otbi^r  fuula  it  becomes 
very  useful.    ThJH  is  tlie  eatie  in  several  nortbeni  eonutries. 

Peat  in  illustrated  by  a  Htugle  specimen  from  a  nortiieru  islaud  where 
th«re  is  no  coal  or  wood,  driftwood  buiug  the  only  fuel  for  the  riativeH. 

(1)  ComtiiundHr  UUiid,  Bcbriug  Soa.  coal  ot  Kaniobntka.    <5U:)2il. ) 

Tlut  tburouglily  sir  ilritMl  uiatorinl  aho  <  ud  on  auulysla : 

IVt  OBDt. 

Wntdr 7.liO 

Voliitlla  matter 51,97 

Fixed  CArbuu 32.06 

AbIi 18.3? 

100.00  I 

Analyst,  I'ewey.  ^^^M 

lilTUHEN   UKRIKK.  ^^H 

Under  tliis  bead  is  grouped  the  aeries  of  bydrocarbous  begianiog 
witb  tbe  solid  asplialuim  and  followiug  tlirougli  semi-solids  to  liquid 
petroleum  and  ending  witb  natural  gaa.  The  members  of  tbis  series 
oODsist  of  mixtures  of  various  hydrt>-carboD8,  many  of  wbicb  coutaiu 
maoli  oxygen.  Tbe  solids  naturally  graduate  into  the  liquids  aud  tbe 
liqaids  frequently  chaugeiuto  the  solids  through  the  loss  of  volatile  can- 
Btituents,  and  sometimes  by  the  absorption  of  oxygen. 

Tlie  physical  condition  is  often  affected  by  temperature,  and  a  speci- 
men that  is  solid  in  winter  may  be  semi-solid  or  even  liquid  in  summer. 
Host  of  tbe  i>pecimeQs,  particularly  of  the  solids,  are  black  or  dark 
ooiored;  but  many  of  the  petroleums  are  light  colored,  while  natural 
eu«  is  geiierally  colorless. 

SOLID   lUTtTMENS. 

Curopositiou  :  A  mixture  of  various  hydrocarbons. 

It  is  amorphous,  aud  the  speciBc  gravity  varies  from  1  to  l.X  or  more, 
depending  upon  impurities.  It  has  a  characteristic  luster  and  odor.  It 
in  black  in  color  and  melts  at  94)°  to  KHP  <'. 

It  In  found  iu  rocks  of  all  ages,  but  there  are  only  a  few  <leii08its  of 
liu-go  extent.  The  most  noted  locality  is  on  the  island  of  Trinidad, 
wbore  there  is  a  lake  of  it  1^  miles  in  circutnferetice,  which  is  hot  and 
Uquid  in  the  center,  but  grows  cold  atid  hard  toward  tbe  edge.  Large 
qnantities  are  taken  from  this  lake. 

Tbe  principal  use  of  asphalt  la  in  makiug  pavements  for  roads  and 
v^ks.     It  is  illustrat4!d  by  two  specimens: 

(1)  In  trail  rook.     Ilxrifont,  OnuuMtiout,     (5!J934.) 

ft)  Mawlve.     l.lnu.l  i.f  Trini<l».l.     (lOtJTH.) 
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Albortilti  is  a  vuriuty  of  rtolid  bituiut'ii  which  id  mg»rcled   as  being 
driiHl  autl  0Ky);euftte4l  petroluum  of  tins  followiDj;  geueral  oompoHitiOD: 

Cftrhon S6.M 

Hydrogen  a.96 

OiygBn .     1.97 

Nitro^ii 2.93 

Asli - 0.10 

It  was  formerly  used  for  the  distillation  of  oila  for  illiiininatiug  par- 
[>o»&:4,  but  since  the  discovery  of  petrnleam  it  has  ooatttid  u>  be  valuable 
for  that  purpose.     It  ia  illustrated  by  a  siiiKle  ii|t«ciineii : 
(1]  Albertile.     N«w  ItrnaHwick,  CKiuda.     (WJ^S.) 

Uiotite  is  a  variel;;  of  bitumen  having  the  fallowing  oompwitioo : 


1.0M 

^ 

«r^ 

. 

Oivera 

100,  w 

Itt.T.  M.Dfoi™. 

MM 

It  id  illnstrated  by  a  single  specimen  : 
(1)  Uintltu.     Uintah,  Wolior  Coanty,  tTwth.*    {5iM7L) 

Ligl'ID    BITUMEN. 


Composition:  A  mixture  of  various  bydrocarboua  of  the  marsh-gaa 
and  ethylene  series  and  the  paraflitm. 

It  varies  in  specilic  gravity  from  0.92  to  0.75.  It  is  generally  liquid, 
but  hardens  on  exposure  to  tlie  air,  geuerally  on  account  of  oxidation, 
to  semi-solid  or  even  solid  asphalt.  It  also  thickens  upon  exposure  to 
cold.  Petroleum  varies  iti  color  from  black  through  many  shades  ol 
brown,  green,  and  n-d,  to  very  light  yellow. 

The  most  gcfiierally  accepted  theory  of  the  origin  of  petroleum  is 
that  it  has  resulted  from  the  decom])ositioii  of  animal  ami  vegetable 
matter.  It  is  found  in  rocks  of  all  ages,  from  the  oldest  to  the  youngest, 
wherever  circumstances  liave  favored  its  collection  and  storage  by  nat- 
ural agencies.  It  giMicrally  collects  in  an  open,  porous  rock,  sandstone 
or  liiiiestone,  below  an  impervious  cover  of  shale  or  slate.  Small 
amonntJ4  of  ])etroleuni  have  been  used  for  ages  in  medicine,  particularly 
as  a  liiiimeiir.  By  far  the  largest  amount  is  used  for  the  preparation 
of  illumiuatiiig  oils,  in  which  operation  a  considerable  number  of 
other  valuable  products  are  also  formed.  Where  it  is  abundant  and 
cheap  it  has  also  been  used  as  a  fuel. 

Petroleum  has  been  produced  in  large  amounts  iu  the  United  States 
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•inoe  18W,  and  its  occurrence  is  very  fully  illastrated  by  a  large  collec- 
tion prepared  by  Prof.  S.  F.  Peckbam  in  connection  witb  a  report  for 
the  Tenth  Census.  A«  copy  of  this  report  will  be  found  on  the  table  in 
the  exhibition  hall  and  should  be  consulted  in  connection  with  the 
specimens.  This  collection  is,  in  some  cases,  supplemented  by  speci- 
mens from  other  sources. 

The  Tenth  Census  collection  was  originally  arranged  and  treated 
upon  a  geograpical  basis,  but  for  Museum  purposes  several  series  have 
been  selected  from  the  geographical  series  to  illustrate  certain  points. 
'  The  first  series  is  arranged  to  show  gradually  decreasing  specific 
gravity.  The  series  begins  with  a  very  dark  oil  of  22^  Baume =0.9210 
specific  gravity.  In  general  as  the  specific  gravity  deitreases  the  color 
grows  lighter.  To  this,  however,  there  are  several  notable  excerptions. 
For  instance,  No.  5073G  (32o  Baum6=0.8641  si>ecific  gravity)  is  much 
lighter  than  its  associates.  The  same  is  also  true  of  No.  59735  (45^ 
Baam<5 =0.8000  specific  gravity)  and  No.  59743  (47^  Baum^*=0  7900 
specific  gravity).  On  the  other  hand  No.  59506  (48^  Baume=o.7805 
specific  gravity)  and  51»591  (48Jo  Baumc=0.7854  specific  gravity)  aro 
darker  than  their  associates,  while  the  color  of  No.  59584,  with  the  very 
low  gravity  of  oOJo  Baum(»=0.7755  specific  gravity,  is  as  dark  as  any 
member  of  the  series. 

The  best  and  almost  the  only  way  to  get  an  idea  of  the  spe<^ific 
gravity  of  the  specimens,  short  of  making  a  direct  determination,  is  to 
tip  the  bottle  on  the  side  and  obi^rve  the  rate  at  which  the  film,  that  is 
formed  on  the  glass  when  the  lK)ttle  is  returned  to  the  perpeiidicnlar, 
flows  back.  In  this  respect  the  series  shows  a  gradual  change.  The 
heavy  oils  take  some  time  to  fiow  bacrk,  while  the  lightest  tlows  back 
almost  instantly. 

(1)  22^  Brtuiii^^=0.l>210 Hporific  jjr.ivity,  dark  p^roeiUHh.     (!f»lfini(Io.     (51I7II.) 

(4)  23^^  Bailing  =  0.1I12()   Hpecific  ;rravity,    hhirk.     From  \\w.  Tivnton  liiiM*Ntoii«v 

J.  W.  Mitchell  Well.  Plniii  Lick  Creek,  near  Middletowii,   Hoiirlioii  ('oiintN,   Ken- 

toeky.    (59594.) 

(3)  27^  Baunic  —  0.r^l7  Hjierific  gravity,  black.     From  t-hn  millMone  grit  (Curhon- 
IfarooB).   Lem  Brck  Well,  nt'ar  Volcano,  Wo<m1  (!(»iinty,  WeHt  Virginia.     (TilKViil.  > 

(4)  28J^  Banm<^  -  <).Hr*:<3  Hpecific  gravity,  l»lark.     Fri>ni  the  millHtonr  grii  ((*iirl»on- 
Ubrou8),  near  Volcano,  Wood  (lounty,  Went  Virginia.     (59.^)55.) 

(6)  29^  Bauui^:=0.HH<>5  Hpecitic  gravity,  black.  Brockin  Well,  .lohnnon  Connty, 
Kmitncky.    (59597. ) 

(6)  30^  Baiim6  -=  0.8759  Hpecific  gravity,  blark.  From  the  millstone  grit  (Carbon- 
iftrous),  near  Volcano,  Wo<m1  CVmnty,  Wtwt  Virginia.     (59557.) 

(7)  31^^  BauDK^  =  0.8C6S  Hpecific  gravity,  dark  greeniHli.  Bri»warfl  Well,  Joliiimm 
Coooty,  Kentncky.     (5959H.) 

(8)  :i2^^  Banm^  1=0.^014  Hpecific  gravity,  dark  greeninh  red.  (iretqiNbiirgb,  Went- 
iilorel»nd  Ccmnty,  Pennsylvania.     (597:M>.  ) 

(9)33^  Banm<^  —  O.H.'>H-<   Hpecific    gravity,   black.     From   the  Trenton  limeHtone. 
Ttekin  Well,  near  North  Baltimore,  WiMid  Comity,  Ohio.     (59:iM).) 
(10>  34''  Banmr  ^  O.H5:t6  Hpt-citic  gravity,  black.     Oil  in  Hand,  here  211  ftfet  in  thick- 
ifi;  depth  of  well  551  feet;  drilled  lf:<77  :  tor|HMloed  ;  yielded  3  barrela  of  oil  on 
4 day  of  How.    Lot  4823,  Howe,  Konwt  County,  rAuunylvaiiia.     (fiUi^).) 
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^  (30)  48^  Baaiii^=0.78(>5speoifio  gravity,  black.    Webb  Oil  Company,  Taakill,  Ve- 
""iuigo  Connty,  Pennsylyania.    (59506.) 

^^  (31)  48i°Baain^=0. 7843  speoifiogravity,  dark  greenish.    From  the  third  sandstone 
the  Petroleom  Measures  (Venango).    Cogley  Field,  Ashley,  Clarion  County,  Penn- 

inia.    (59591.) 
(32)  484^  Banm^ =0.7832  specific  gravity,  dark  amber.    Oil  in  sand,  here  16  feet  in 
Ihiokness;  depth  of  well  1,025  feet;  drilled  1878;   torpedoed;  yielded  20  barrels  of 
M  on  first  day  of  fiow.    Well  No.  1,  Lot  No.  55,  Mea<1,  Warren  County,  Pennsylvania. 
*iB9780.) 

-'    (33)  49^  Banm6  =0.7821  specific  gravity,  light  greenish  red.    Oil  in  sand  ;  depth 
Well  1,254  feet.    Tiona  Oil  Company,  Warren  County,  Pennsylvania.     (59514.) 
(34)  50^  Baam6    =  0.7777  specific  gravity,  light  greenish  red.    Oil  in  sand,  here  50 
in  thickness.    Cameron  Well,  Smith  Pool,  Washington  County,  Pennsylvania. 
■4(50689.) 

-  w     (35)  oOi^  Banm6    -  0.77.'>r»  specific  gravity,  black.     Haskell  Well,  Wigglesworth 
^vTiraot,  Venango  County,  Pennsylvania.     (59581.) 

(36)  51°  Bauuie'    =  0.7734  specific   gravity,  light  greenish  yellow.     Oil  in  sand 
E^  here  50  feet  in  thickness.    Nicholas  Well,  Vnnoeville,  Washington  County,  Pennsyl- 
Tftnia.     (59600.) 

-  (37)  54"^  Banm^    =0.7608  specific  gravity,  dark  amber.    Oil  in  sand;  depth  of 
well  2,113  feet;   drilled  1885;  torpedoed;  yielded  15  barrels  of  oil  on  first  day  of 

■  flow.    Qantz  Well  No.  1,  Little  Washington,  W\a8liington  County,   Pennsylvania. 
•    (59777.) 

The  foUowiDg  series  of  twelve  specimens  illustrates  the  principle  va- 
riations in  color.  The  series  may  be  divided  into  two  portions,  begin- 
I  ning  with  a  thoroughly  black  s])ecimen  and  following  through  increas- 
ing amounts  of  green  and  red  to  a  light  greenish  yellow  in  the  first  por- 
tion, and  in  the  second  beginning  with  a  dark  red  and  following  through 
to  a  light  straw,  in  which  the  greenish  element  of  the  color  does  not 
appear. 

{I)  Black.     Bear  Creek,  Burkesville,  Cumberland  County,  Kentucky.     (59832.) 

(2)  Black,  tinged  with  green.     Mecca,  TruinbuII  County,  Ohio.     (.'>9757.) 

(3)  Dark  greenish.     Anchor  Well  No.  3,  Gla<le,  Warren  County,  Pennsylvania. 

(59761.) 

(4)  Dark  greenish  red.    Dale  Brothers'  Well  No.  1,  Batten  Farm,  nearRocklandyVe- 

nango  County,  Pennsylvania.     (.^>y7()7.) 

(5)  Dark  greenish  red.     Kane.  Armstrong  County,  Pennsylvania.     (59752.) 

(6)  Light  greenish  red.    Gordon  Well,  Washington,  Washington  County,  Pennsyl- 
vania.    (59526.) 

(7)  Greenish  yellow.     Leedecker  Well,  Butler  County,  Pennsylvania.     (59750.) 

(8)  Dark  red.     Kew  Brinker  Well,  Pleasant  Valley,  Westmoreland  County,  Penn. 
sylvan  ia.    (59520.) 

(9)  Light  red.     Ga^z   Well,   Washington,    Washington    County,   Pennsylvania. 
(59527.)  '* 

(10)  Amber.    Hess,  Sackett  &   Eichner  Well  No.  1,  Reidsbnrgh,  Clarion  County, 
Pennsylvania.     (59581.) 

(11)  Yellow.     Riggs  Gas  Well,   Moundsville,   Marshall  Connty,   West  Virginia. 
(69579.) 

(12)  Light  straw.     Farm  of  «J.  Somerville.  near  Brady's  Bend,  Armstrong  Coanty, 
Pennsylvania.     (59494.) 

The  following  series  shows  the  occurrence  in  <lifl'erent  geological  for^ 
mations  arranged  in  a  generally  desc^^nding  order.    TherQ  ia  ao^ttMo^ 
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amontit  of  overlapping,  however,  betweea  the  West  TirgtDJa  (ud 
Pentisylvania  series,  Kince  the  oil  bearing  strata  in  these  two  States 
have  nor  been  coiTBlated. 

The  West  Virgiuia  aixl  PeuusylvatiJa  series  have  l>fen  arranged 
HccordiDg  to  the  generalized  sections  given  by  Professor  Peckbam  In 
PL.  vni,  facing  page  46,  and  PL.  t,  facing  page  50  of  the  Tenth  Oennn 
report : 

(1)  From  the  Tertiary  iiaiiilatane,  Dwli  );TeeiilHli.  Pico  district,  Lob  ADgBln 
CoQuty,  Calirornin.     [ri955-2.) 

IS)  From  the  Tertlury  nandntcine.  Blank;  specific  grnvitj'  23.3<^  Banmj.  Oil 
HpriDK^i  NacDgdoohes.  Naco):ilochea County.  Texas.     (59571.) 

(3)  From  thHCretBCeunHformalion,  D*rb  Kceeniab.  CaTinnCitj', FremantCDUIl^, 
CdIotbiIo.     (r>%48.) 

Tbe  following  eighteen  specimens  are  from  the  West  VirginiftoJI 
field.  Their  location  in  depth  ie  referred  to  Ibe  Crinoidal  liniestoae  as 
a  datum  tine. 

{I)  QO  feet  nlKive  rbe  Crinoidal  limestone.     Black;  apeoific  KTavity  2?''   BaQinf 
Oil  in  nanii ;  dppth  iif  well  56  fee'. ;  ilrilled  l«i9 ;  not  torpedowl ;  yielded  100  twrreU  bI_ 
nil  on  ISiBt  day  of  pumping.     Well  Vo.  1.  Diitlon  fKrni,  AureUns,  Wwibington  < 
Ohio.     (59855.) 

Ci)  lOD  feet  below  the  Crinoidal  limestone.    Dark  ereenisb.    Oil  in  «and ; 
ofnell  150  teot;  drL'led  IStUt :  torpedoed;  yielded  10  barrels  of  oil  on  first  day  oT* 
pumping.     Fanii  of  Frank  Atkinson,  Anreliiis,  WashinKtnn  County.  Ohio.     (5%84.) 

(3)  aOO  feet  below  the  Crinoidal  limpstnne.  Bluek.  Oil  in  sand  ;  deptb  nf  well 
160  feet;  not  torpedoed.  BBthhooe  oil  tract,  BiirDinf;SprinKsdistriet,  WtrlCoaulTi 
West  Virginia.     (59837.) 

(4)  350  feet  below  the  Crinoidal  limeatone,     Dark  frreenish.     0 
of  well  350  feet.     Well  No.  6,  lami  cf  G«orge  Rico,  Anrelins,  Waeblngtom  Ooni 
Ohio.     (59853.) 

(5)  :tO0  feet  below  tbe  Crinoidal  limrstone.  Black.  Oil  in  sand ;  depth  of  w«11  VHi 
feet,  RathboDc  oil  tract,  Burnii.g  Springs  district,  Will  Connty,  West  Virginia. 
(59838.) 

(6)  450  feet  below  tbe  Crinoidal  limestone.  Dark  greenish.  Oil  in  sand  ;  dfpChof 
well  500  feet ;  drilled  1865 ;  torpedowl ;  yielded  S  barrels  of  oil  »ii  firat  day  of  pomp- 
ing.    Well  No.  I,  farm  of  Oeorgn  Rice.  Anrelios,  WashingtoD  Connty,  Obio.    (59853.) 

(7)  fi50  feet  below  theCriDoidal  limestone.  Black.  Oil  inaand  ;  depth  of  well  sn) 
ftel :  not  torpedoed;  yielded  5  barrels  of  oil  on  first  day  of  pnniping.  Newtoo 
Farm,  Aarelius,  WashinKtOD  Connty,  Ohio.     (59850.) 

(H)  820  feet  below  the  Crinoidal  liuiestone.  Black.  Oillusand;  depth  nfwf>llf>4<l 
feet.     Petty  Farm,  Burning  Springs  diatriot,  Wirt  Connty,  West  Virginia 

(P)  930  feet  below  the  Cilnoidnl  liineBtone.  Dark  groenish  ;  i>|>erine  gravltjr  11 
Banm&  Oilinsand;  deplhof  wpll  4O0  feet.  Vulcauic  Coal  and  Oil  Conipiuir.  1""* 
0»k  district.  Ritchie  Connty,  Went  Virginia,     (5S844.) 

(10)  950  feet  below  the  Crinoida]  linioatone.  Black  :  speciliii  graTity  89°  H 
Oil  iu  sand;  depth  of  well  4ri0  fret.  West  Virginia  Oil  and  Oil  Land  Conpaoy,  1 
Oak  district,  Ritchie  Connty,  Wast  Virginia.    {59648.} 

(U)  950  feet  below  the  Crinoidal  limealnne.     Onrk  greenish  :  spenlfle  gravity^ 
Bauiii^.    Oiliiiund-,  depth  of  well  400  fcot.    WeatVirgiuiuOtlaudOil  LandO 
pany,  White  Oak  distriet,  Ritebie  County,  West  Virginia.     (51W4S.) 

iK)  am  IVet  bolow  tho  CriDDidal  limcsloiHi.  Dark  gTMrnlsh;  ■peoiAo  ^riiWljr^ 
Baiini6.  Oil  111  sand  :  depth  of  well  :lMlfrrt.  Volcanic  Oil  and  Coal  Company,  V 
Oak  distnct,  Kil«hl«  Connty,  West  Virginia.     (59847.) 
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(13)  860  f^t  betow  Ibe  CrlniiidRl  litnealone.  Dark  Kreeniali ;  speaific  ur»*it}-  ^10° 
Ihtiime.  Oil  in  sand;  clt|)th  of  well  400  f»t.  Volouuic  Oil  and  Coal  Compsn;, 
Wblte  0>h  district,  Ritchin  Coiintf,  Wnst  VirKinia.     (SQ643.) 

(II)  ySO  feet  bolow  Lbe  Crinoidal  llmestane.  Dnrk  grueninb ;  Hpecific  gravity  31° 
UxutD^.  OiliDRand;  ilepthof  treHlOOfcet.  VolcanicOil  and  CoalConipaDj,  Wbite 
0»k  diatriot,  Kitcbie  Coiiatf,  West  VugioU.     (59845.) 

(15)  1,100  fael  below  tbe  Crinoidal  JinieHtoiie.  Dark  jjraeoiati ;  epecifiu  eravity 
47*^  Baami^.  Oil  in  sand  ;  depLb  of  well  l.lltl)  feel.  GrAvy  I>ea«e,  BumiDn;  Springs 
diatriot,  Wirt  County,  Weal  Virginia.    (59840.) 

(16)  1,100  feot  below  the  Crinoidal  liioi^atono.  Klaok  ;  speciUo  gravity  27^'  Baiini6. 
Oil  In  aaod ;  depth  of  well  (i50  feet;  drilled  IBgl.  Well  No.  1.  Volcsnio  Oil  aud  Coal 
Compaof ,  Sand  Hill  district.  Wood  Connty,  West  Virginia.     (o9641.) 

(IT)  1,350  feet  below  tbe  Crinoidal  limeatonc.  Amber ;  apecllic  gravity  39^  Baum#. 
Oil  in  Mind;  deplb  of  well  1,%')0  feet;  drilled  1880;  torpedoed;  yielded  la  liarrela 
[i  first  day  ii(  Dow.  Well  Ko.  14,  farm  of  George  Rice,  Anrelias,  Washington 
Ocranty,  Ohio,     (SiWT)!.) 

(]6)  1,500  feet  below  tbe  Crinoidul  liiueatone.  Dark  greenish;  specific  gravity  50^ 
Banm^.  Oil  in  sand  ;  deptb  of  well  1,000  feet.  Gale  tract.  White  Oak  distriat, 
Ritchie  County,  W.-st  Virginia.    (59849.) 

The  following  tweiily-tiiglit  upecinieiiB  illofitrate  the  oocuirence  at 
different  deptlis  iu  the  PeuiieylvauiB  Held: 

(t)  180  feet  below  tbe  Pittsborgb  coal  bed.  Light  |[re?nish  red  ;  apeoiflo  gravity 
34'^  Baiim^.     Bailey  farm,  Diuikurd  Creek,  Oreeno  County,  Peunsylvauin.     (59536.) 

(5)  460  feet  below  tbe  Pittsbnrgb  coal  bed.  Greenish  red;  apaoi lie  gravity  %" 
Baani6.    Maple  Well,  Diinkard,  Gmene  County,  Pennsylvania.    (5!i.'i7T.) 

[3)  480  feet  below  tbe  I'ittabiiruh  coal  lied.  Dark  greenish  reil;  spocillc  gravity 
35"  Banm6.     Garrison  Well,  Ditukiird,  Greene  County,  PeuDsylvania.     (59578.) 

(4)  650  fuet  below  tbe  Pitt«biiTuh  coal  bed.  Drilled  in  Hja.^  and  only  a  few  gallons 
of  oil  were  obtained;  light  greeniab  red.  Clark's  faroi,  Washington  County,  Psdd- 
■ylvania.    (595-^3.) 

(D)  ''(tonntain  Sand"  of  the  Petroleum  Meaann^s  (Lower  Carbon iferoaa).  Dark 
gixeniah  red.     Manifield  Well  No.  I.  Waiihingt4>n  County,  Pennsylvania.     (59519.) 

(6)  1,400  leet  below  the  Pittsburgh  coal  lied.  Light  greenish  red.  Huakill  Well, 
Uoant  Morria,  Greene  County,  Pennsylvania.     (59.')34. ) 

(J)  Froiu  the  first  sand  atone  of  the  Petroleum  Measures  (Venango).  Total  yield  of 
well  3.')  barrels  of  oil;  dark  greenish;  epociflc  gravity  41°  Banmd.  HcKeesport, 
Allegheny  County,  Pennsylvania.    (59.'i8a.) 

(14)  From  the  first  sandstone  of  the  Petroleum  Meaanrea  (Venango).  Sand  here  16 
fMt  in  thickness;  oil  in  saud  ;  depth  of  well  3:17  feot;  drilled  IK7U;  turjiedaed; 
yielded  23 1  barrels  of  oil  on  firslday  of  jiumpiiig;  blatk  ;  siiecific  gravity  Si'*  Bautufi. 
Well  No.  I.  farm  of  .1.  Blakely,  Sugar  Creek,  Venango  County,  Peuusylvanta. 
(597PI.) 

(0)  From  the  scoond  sandstone  of  the  Petroleum  Measnrea  (Veuaugo),  8nnd  here 
30  feet  in  thioknrse;  oil  in  aand ;  depth  of  well  5t«3  feet;  drilled  18Tti ;  torpedoed ; 
jleided  S  barrels  of  oil  on  first  day  of  puiupkiij; :  Maok  ;  apeoillo  gravity  43"^  BaumA. 
Well  No.  3,  farm  of  Jennings  A  Kalslun,  Jackson,  Vnnango  County,  Pounsylrania. 
{60774.) 

(10)  Pruin  the  second  sandstone  ul  tbe  Petrolcuni  Meaxures  (Vonangu).  Dark 
gtNnlsh  ;  spocillc  gravity  47"  Baum^.  Ba«kell  W<-U.  Allegheny.  Vcuango  County, 
Pennsylvania.     1511505.) 

(11)  From  the  second  sandstone  of  thePetnilonm  MeBanrea(Venangn).  Sandboro 
Mftalin  Ihirkness:  oti  in  sand;  depth  of  welt  «nr>  feot;  drilted  ]mi;  iJirpitdood  ; 
yMiled  U  barrels  of  oil  on  linst  day  of  puiuplng.  Durk  greenish  ;  speeiflo  gravity 
48^  BanniiS.  Cumming's  Wnit,  tinlliday  liiiu  furm,  Oil  City.  Venango  Connty,  T 
sylvanla.    (511813  i 

lUiu— Nw.  i:: w 
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(W)  Fruiii  llio  HuciiDi)  i^iiiiilittotitjuf  tliti  fur  rule  um  MtiwiirttH  iVeiiaDjto)-    SMidiB( 
2DI'ee(,  iu  thickiitwi:  diI  hi  Hand;  ilfiitlt  uf  wvll  I.KTArpct :  tlri1IwU«83:  t 
fiotdeil  SfiO  barruls  of  nil  on  llrsi  day  i>f  Ilnw.    Diirk  gi'eeuiab  red ;  s|i«oifio  g 

a  sample  r.nllEcted  Augiibl.  D^^S.^OI"  Dbiiui^.     Ancliur  Well  No.  a.  Coopel  C 
Shoffielil,  Warruii  Cniiufy,  PeiiiisylvftLln.     (rilWOII.) 

<13)  Frntii  thuitray  sundiitutieuf  tlie  ri»lroleuu>Meiuiiirvi)(Veii»agp.)  Diirkgl 
Fiaber  Well  No.  a,  (fatea,  Vfinnugo  County,  remisylvitiiiii.     (SalKM.) 

(14)  from  (iiHl  abovti  Ibu  tliird  Handstoue  uf  ilii'  Pptrolouui  Heaeurm  (Vuau 
Sand  h^rv-Jtifetitiii  tliickiieiss:  uil  in  sund;  de^itb  nl' wirll  l.OTIl  feet:  drilJKl  U 
torpedoed;  .vii^ded  li^  barrelaiif  oil  on  tlmt  d»,v  of  immiiiug.  Dnrk  ictcenlab;  ^ 
oiflc  t!'''*^'"y  ''^'  Itaiimi^,  Well  Nu,  !i.  Diamond  lunn,  Cnnberry,  Venango  ConB 
PeuuHjIvniiia.    {5U795.) 

(15}  Frntii  tbe  tblrd  aundatuut)  i>f  the  Pelroli^ucu  MenstircH  (Veuangu).     Sand^ 
feel  io  tbii^kiicsH ;  oil  in  unnd;  depth  of  ncll  9:>7feDt;  drilled  ISeSi;  aot  torp 
yielded  35   barrolx  of  oil  on   tiret  day   of  pninping.     Black  ;  epocitic  gravity  41 
Banm6.     Well   No.    1,  Heeburthnrne   farm,  Cranberrv,  Veuau){o  County, 
Y»m».    (59815.) 

(lli)  From  third  saudalono  of  tbit  PctTok^uai  MfB«nreH(VetiaiiiLu).     Black;  i 
grarity  40"^  Banni^.     Sackitt  &  Eiibiier  Well  No.  i,  Taskell  field,  Craubrirj.  Vo 
naiiK"  Couiily,  Pennsylvania.     (5ar-87.) 

(17)  From  the  third  sandaWue  of  tlie  Pettoloiim  Measiiros  (Venatit;o).  tSuud  hew 
35  reetintbiobn<w<;  oiliiisuuil:  duptb  ol'  well  tOO  Uvt;  ilrillcd  leS4  ;  torpedoed; 
yielded  &}(>  bnrrela  of  oil  on  fint  day  or  flow.  Dark  gravoiAb  :  specitio  grarily  on 
aample  oollected  August,  lA^,  30}'-  Baiiui<^.  HiiTiiinood  Wull  No.  1,  rnnn  of  John 
Steele  or  "  Coal  Uil  Johnny,"  Cherry  True,  Vuiinngo  CDiioty,  Pennsylviuiia.     (50790.) 

(18)  From  the  third  aaudstone  of  the  Petrolenm  Mc&aurcs.  8nod  hero  III  ttvi  In 
Iliirkneiui:  oilinsnnd;  doiithofwell  1,180  feet:  drilled  ISTTi;  tori>eda«d;  yieldnt  (5 
bUTflit  of  oil  on  first  day  of  pompTo;;.  Grefiniah  brown  ;  api'i:ilt':  ji^rlty  un  iiauiple 
eolleded  September,  l>i^,  47^"  Baauii^.  Well  No.  1,  FleLcboi  Furin,  fuker,  Butbsr 
Cunnly,  Pennsylvania.     (5979d.) 

(10)  'I'bia  was  tbt<  lirst  wxll  drilled  fur  oil.  and  oil  wat  fonnd  at  tbedoptbof  B9}fi!et 
iu  one  of  the  "  mouDtain  sAiids ;"  aflervfitnls  dnepennl  to  tha  tbird  sandntoneortbe 
Patrolanui  Meaanres  f  V'tnauj-o).  Depth  of  well  5<K)  (vvl ;  drillml  IKiO:  not  torpodord; 
yielded  in  liarrfls  of  oil  mi  Unit  day  oriluw;  afterwards  yielded  40  barrels  on  flrstday 
of  puupiuK-  Iliirk  gnicuinh;  Hpecifio  gravity  on  vample  pollwcleil  March,  lf*B6,  401° 
Bnnm^.  Drake  Well,  Pentmylvnuiit  Rock  Oil  Company,  Cherry  Tree,  VenaaKO 
Connty,  PeniiBylvania.    (597ii8.)  ~ 

(20)  From  third  Mindttoiie  of  the PetroleumMeasnrestVenniigo).  ^ndbwrvSB^ 
iutbicknesa;  oil  in  sand;  depth  of  well  l.tlSA  fcnt;  drilled  Ir^i;  torpedned:  yiw 
7,000  barrels  of  oil  on  flrst  day  of  flow.  Tbia  well  waa  iiitproduotivo  until  b 
After  shot  was  fired,  and  before  the  well  conlil  be  broQ);bt  auder  (Control  It  waad 
mated  that  from  13,000  to  19,0(10  harrelo  of  oil  wure  prodnoed  in  tbe  Iir«t  SI  b 
Dark  groeuish  red ;  opeinlic  ji;ravtty  4H'^  Bauni^.  Well  No.  ),  Hluihal,  Pena,  1 
County,  PoiinBylvania.     (5iP7aa,) 

(21)  From  third  saiidatone  of  tht'  Petroleum  Menfmn<i.  Baud  here  fiO  feel  In  Uilek- 
ness;  oil  in  sand;  depth  of  well  !):><)  fn-t:  drilled  1873;  not  torpedoed;  ylvlilMl  U 
barmlaofoilon  li rat  day  of  flow.  Dark  red;  K|wGltiR  gravitj  on  sample  nollmilod  ll 
1^73,  GU"  Baiim6.     Kuw  Farm,  Dunknid,  Urcieno  County,  Pnnnaylvaiila.     (SSiyS.) 

(22)  From  tbe  third  sandstone  of  the  Pi'trnlitnm  Mniviinw.    Sand  bare  S 
tblckoena;  oil  in  sand;  depth  of  well  ilt7fect;  drilli>il  I8H4;  tor|i«iloed  ; 
barrela  of  ollou  ilrst  day  of  flow.     Dark  amber:  apeitilla  Ki'avity  ou  i4niii|iloi 
Oelolxir,  IMS'.,  47-  Baomit.     Well  No.  I,  Rodders  Tract. Ulade.  Wmtpii  Coofitf,! 
aykanla.    (£i3«03.) 

(2J)  from  the  fourtti  xandiitono  nf  tlm  Pnlrolouni  Hroxuna.     Daik  ( 


«peelttv  Ktavity  441"  BanniiS,     Kanjinron 
I^iiiisylt:>nia.     (.MMHlt, ) 


Wrll  No.  ] 


Rut  I 
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(84)  I-'rani  the  fuurtti  HunilHlone  of  Ihu  Hctroleani  Muaaurex.  Dark  Krucuisb  red. 
Well  No.SI.BrwIy'a  Beoil  Iron  Cotnpituy'a  Tmct,  Aruutrong  CoanCy,  PoaiiBylraiiU, 
(5W911.) 

(95)  Ftimi  thn  tblnl  Brwlfatil  hbqU.  KUck.  Nile  Oil  CompaDy,  Wort,  AllegBDy 
Congty,  New  York.     (f.!H77.) 

(%}  Fnitii  iIhs  tijir'l  Kr.'uirni'd  sAuil.  Dhrk  Kreeoish.  SooU  A  Smitb'ii  Well  No.  I, 
Uolivitr.  Albgany  Cuuiily,  Ne*  Yc.rk.     (MMrw.) 

(2> )  Trom  Ihe  lUint  Itnulfuni  suiiil.  Diirk  greeuUli ;  «iieoilio  ;^avity  rii^  liaaiii6. 
Fnrreat,  Oil  Cnmpaiiy.  Rmrtford,  HiiKonu  Coiioty.  Peiinsylvncia.     (59480. ) 

{•»)  from  Ili<i  tbinl  Broilfor.!  4niul.  Grikuniab  rail.  Kuuo  Oil  Coupntiy'ii  Well, 
WMlQiiro,  MuKean  CoiiDty,  Peiiiuylvaiilii.     C5'J482  ) 

Tbe  t'tillowiiig  uiae  s[>eutiDous  from  various  localities  coutioue  tli« 
aeution  to  tbe  lowest  {mint  at  whicli  petroleum  lias  beeu  foutid : 

tl)  Vroia  the  Uiildlu  DeTonJaii  rutiUiitioii.  Blitck.  Near  Ulas([ow,  BurreD  Cuunly, 
Kentucky.    (Mi^U.) 

(it)  FTDiutboooruifDnmsliineittane.  Blnok;  apeoiAc  i;ntvity  35.5^  Bkaud.  CroivD 
Well,  EuulakillBD,  pruviane  of  OiitnriD,  CannfU.     {59&69.) 

(3)  From  the  curnireroue  liuimtooe.  BlB«k  ;  specific  gravity  ;t'i°  Baum6.  Croirn 
Well,  Eiiuixkilleii,  provroce  orOiiIarie.Ciinu'lH.     (59503.) 

(4)  Kruui  tbe  app«r  Huils»i)  K'lvae  tbiileB  {Lotrer  Silariaa).  Dark  greenish; 
Kpeoiflfl  grav^ity  43.5"  Baum6,  Well  Nn.'i.uear  Glasgow, Barren  Coaaty,  Kentuuky. 
(593»>.) 

(5)  From  Ihe  Hudson  Ktvor  ahaleA.  lllm-k ;  speoiHc  gravity  37.5'^  Baum4.  Crocna 
Wnll,  ueae  BiirkeaTllin,  CuiuherUtid  County.  Kouinvky.     (5E&T0. ) 

id)  From  Ihe  KadMu  Rirer  gronp  (Loner  Silurian).  Block;  speoiflo  gravity  32^ 
B^ini^.    Pioneer  Well,  PrancUvillo,  Piiloiki  Connty,  Indiana.     (■'■9575.) 

[T)  From  the  Trentuti  liniaatnito.  Bl»ck.  Fann  of  Wbitaore,  Liberty,  Wood 
Connty.  Ohio.    (5i*60l,) 

(d)  From  the  TrenloD  liiuoHl.one.  Hl4<:k,  Teat  well.  -Lima,  Allen  Conoty,  Ohio. 
(59S31.) 

(0)  Fro[ii  tbe  Trenton  liinestoue.  Block  ;  epecille  gravity  'Xi.^°  Baiim^.  Bright- 
wood,  Marion  Coiiniy,  rndiuiiit.     i-'>'j.~>T4. ) 

Thu  btilaiieu  of  ttiu  petroluum  ouHiKttioii  is  arranged  mi  a  cou^ruphj- 
cttl  ItasJH. 

(1)  Dark  gnwniah.  From  the  third  Bradford  iiuvi.  Cooper  BmCliore'  well  No.  1, 
G«iiaBec,  Allegney  County,  New  York.     (5947:1.) 

(9)  Dark  greeniah.  From  tbe  third  Bradford  und.  Allien  &  Co. 'a  well,  Altiia,  Al- 
lagany  Comity,  New  York.     (59474. ) 

(3)  Oarkgreeuiili.  From  tbe  third  Brailfunlaaud.  Wiilett'*  well  No.  I.UeueaN, 
AUegMij  County,  NewYnrk.     (59475.) 

(4)  Black.  From  the  third  Brnilford  «aml.  Boyle  Well.  Wirt  Centre.  Allegany 
CottDty.  Now  York.    (ft9*70.) 

(&}  Dark  grcenuib  red,  Rp.cilb  gravity  lli-'  tliiumri.  From  the  thinl  *iindslriiii<  of 
thaPetroluiim  Mciteufni;  iiau<l  burn  :i3  feet  iu  thiokDcaii;  oil  in  nnnd  :  depth  o(  ivnil 
vae  foet;  drilled  tHKS,  torpndoed.  Well  No.  7,  lot  No.  41,  Kioblmrgb,  Alligatiy 
Coonty,  Now  York.     (.'ill7H<i. ) 

(6)  Dark  limnniah.  From  the  third  llrmlford  sand.  Johnson  Farm,  Foiir-MIlK  Ituu, 
Oattuaucuvi  t^iunty,  New  York.     (<V.M7;), ) 

(7)  Pitrk  gnuoiish.    Catlarangoi  County,  New  York,     f51>7£l.) 

(!•)  Park  Breenb.h.  From  th"  third  Briulford  .«i»l  IV  Newell  Well,  iiour  Brwl- 
ford.  MaKeau  County.  I'uuiiaylvaniu,     (501^1.  i 

<9)  Dark  greeulah.  W.  CbitmlwrH  Well,  Kuiidnll  Cntok,  Hi^Kiuiu  i;«uitty,  Puntuyl- 
TJUiM.     (4M4r<l{.j 
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(10)  D»rk  KTMiiuah.     From  th«  tbinl  Kr^drnnl  imikI.     AaaiiciftUim  Woll,  U< 
County,  PeDDBjlvania.     (591S4.) 

(11)  Dark  graoaisb.     MoKeun  CoqdI;-,  Pennsylvania.     (59725.) 
(M)  Dark  gr»enish.  specific  gravity  *m  aniupU-  collnct.-d  Hareb.  1W&,  46°  B 

Oil  m  eand.  here.  45  taet  in  tbicknew;  deplb  of  well  1,416  fiwt;  ilrillod  IW:  I 
peiloed  ;  yeMed  101)  barrels  of  nil  on  first  day  nf  liow.  Well  No.  f>,  F.  W.  Milvb 
Leitse,  Duke  Centre,  UcKaan  Couuiy,  PoniityWariitk     (SlfTTM.) 

ri:i)  Dnrkgreeoisb,  Hpecifin  Enivity  4k-  I<a>im#.  Oil  iusani);  ilnptb  »f  wiHI  i 
fevt.     WpH  No.  1,  Lot  3767,  Wetmore.  MoKean  County,  Paunaylvaurn.     (nOSOB.J 

(14)  Dark  greeoisb  red,  Oil  in  aauA:  deptbfor  well  «ly>nt  1,000  foot;  dri 
11^2 ;  tnrpedoed  ;  yieMetl  iO  barrels  of  nil  on  first  day  o(  flow.  Farm  of  KUaa  R 
ardaon.  Congdou,  McKean  County,  Pennsylvunis.     (SH'ffla.) 

(15)  Dark  gCMni^h  red.  Weod  Farm,  Kiniiia,  Warren  Countv,  l^nuaylv* 
(5951:1.) 

(16)  Ligbt  greeuiab  red.  Moore  &.Co.'s  well  No.  I,  Mcatl,  Warnm  Cuantj,  P< 
flylTania.     (511515. ) 

(IT)  Dark  greenish,  specifiu  pavitj  *»'  Banm6.  Well  No.  646,  Warren  Coir 
Pennsylvania.     (59740.) 

(1»)  D«rk  greeniitbred.  specifio   gravity  on  sample  iTol|ptri«il  Auijuat,  ldi£, 
Bunniri.     Oil-benriag  aand  bare  TO  fert  in  thicknwis;  depLIi  o{  wvll  TM>  fuel ;  ilrl 
1877;  torp«doed;  yielded  10  barrels  uf  oil   on  lirst  day  of  paiuping.     Wrll  Na 
farm  of  E.  H.  Lacy,  Glade,  Warren  Couoty,  Pennsylvania.     (5!r759.) 

(19)  Dark  greenish  red,  apocific  grnvity  on  sample  cotlecled  Aiii^nsl,  18H5, 
Baaui^.  Oil-bearing  tutiid  bere  30  Taut  in  tbickness;  depUi  ut  W(>1t  1,630  f 
drilled  I>^i;  tnrpedcieil.  Tbis  is  the  Tudiuus  -' Mystery  Wall"  that  uansed  a  doc 
in  the  market  to  50  ueuta  per  barrel,  Yielded  3,500  barrels  on  first  day  of  f 
Orace  or  ^'Myatery  Well  "  Cberry  Grova,  Wnrren  County,  Pennaylvaiiia.     (S07flS 

(20}  Black,  specific  gravity  49^  Baau^.  Oil  bearing  sand  here  16  feet  in  tb 
nesa;  depth  of  well  1,050  feel:  drilled  lSn.'>;  not  tnrpedoed;  yielded  15  batT«d 
oil  on  first  day  of  pumping.  '  Ecoaomitea  Well  No.  I,  lot  5304,  Liiii"s('iDe,  Wai 
County,  PeoDsylvaiiio.     (59764.) 

(31)  Dark  greaniab,  specifio  gravity  on  aumplp  collented  Snpti-mlier.  IIMS, 
Baiim^,  From  the  third  sandHtoiie  of  the  Petrulenui  Moasares ;  sand  here  18  fee 
thiakneaa;  oil  in  aand;  depth  of  well  690  feet;  drilled  IH65;  torpedoed:  yj«l 
450  barrels  of  oil  on  Hmt  day  of  lluw.  Well  No,  9.  Eoouomite  Ka 
Warren  Connty,  PenitNylvaniit.    (.19800.) 

(S&f)  Dark  greenish,    specific  grttvlty    on  HBinple  collected  Soploiuber,   tflHo, 
Baiimi^.     From  the  thinl  sandstone  of  tbe  Pctrolonui  Ucnaures;  sand  hMvSit  (knl 
thiohoe«s;  oil  in  aand;  depth  of  well  1,750  feet;  drilled  IIWJ;  tnryieitMa;  yM 
650  biirreU  of  oil  on   llrat  day  of  flow.     Lot   673,  Cherry  Grove,  Warreo   CoitM 
P«nuay1vania.    (59601.) 

(3n)  Dark  greenish,  N|iecilic  gravity  43°  Baumd.  Oil  In  aand,  here  4X  ftwl 
thickness;  depth  of  well  1,54'.!  ttet;  ilrilleil  IdtS;  torpedoed;  yieldud  3  banela 
oil  on  firat  day  of  flow.  Well  No.  1.  lot  754,  Chorry  Grove,  Warren  C^nnly,  Peoi 
vania.    (39810.) 

(24)  Dark  greenish  red.     Wardwell  furm,  Warren  Connty,  Pennsylvania.    (5981 

(35)  Dark  greenish  red.     Wanlwell  jiuul,  Wnrren  County,  Ponnaylvania.     (X 

(211)  Dnrkgrcpnisb  r«).     Prom  th"  thinl  sMidslone  of  thv  Potrnlmim  Unaa 
hereto  feet  in  thlckneM:  oil  in  aand;  depth  of  wiJI  850  fnot;  <lrill«l,  IHKI; 
peiload  :  yieldol  200  barrels  of  oil  ou   Hrat  day  of  flow.     Farm  of  ,1.  M.  Watdwi 
Head,  Wnrron  County,  Pennsylvania.     (.lOeM.) 

(ICT)  Dark  grveniali  red.  Oil  insand;  depth  of  well  about  1,0110  font;  drillnl.ll 
torpedoed;  yieldml  GOU  barrels  of  oil  «>d  Brat  day  of  flow.  MrWllUam  fiuiu,  Dh 
Warron  County,  Pennsylvania.     (!><Mi^.) 

i'JS)  Unrk    gret^uish  red.      Oil  in   ■.nmt,   liuF"  40  feel    in    Ihivkuvw;  •1<'|M1>  ol  \ 
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foet:  drilled  18M ;  lvrpedu«d;  yielded  H)  barreU  of  oil  on  Bret  day  of  flow. 
F»rm  of  J.  H.  Wurdwell,  Moul,  Warrso  County,  PeanBylvuuia.    (59826. ) 

(:£))  l>Brk  ^reenbh,  eperiSa  gravlt;  41i.3&''  Bmiiuri.  Fruni  the  third  saadBtonH  of 
the  fetrDleiim  MiiosnreH  ;  oil  in  HBiid,  hern  S4  feet  in  tbickness;  depth  of  well  608 
itmt ;  drilled  ln(M;  torpedoed ;  yieldeil  M  harrels  of  oil  on  Ural  dny  of  pumpiug. 
Wi-Ii  No.  7,  Koeiioiiiy  OH  CouipAuy.TiiUnnte,  Warreu County, PeunHyUnnia    (59699. t 

(3U)  Dark  ttreenish,  xpiwitii^t  gravity  MW  Rikiiaii.  Oil  la  alate ;  dopth  of  nell  000 
fMt;  drilled,  liSHl.     DeinmiDg'ti  veil,  Erie,  Erie  County,  FennaylvMiia.     (5U(tiO,) 

(31)  Dark  grveuiah.     Crawford  Comity,  Peuuiylvaaiii.     (59730.) 

(JS)  Darit  greenUb.  Octavu  Oil  Compnny,  nenr  Tituaville.  Crawford  Connly, 
rennsylvMia.    (u9^1!).; 

(33)  Dark  greenish  reil.  Well  (>n,  I,  Uem>  Oil  Conipniiy,  Forest  County.  PennByl- 
Tftiii*.     (59616.) 

IM)  Dnrk  greenish  ri-d.  Well  No.  5,  tiruhum  ■&  Co.,  Iloira,  Forest  Connty,  Penn- 
•ylpuila.    (r>!i317.) 

(35)  Dark  gr««ni8h  red.  Mpeallic  grnvity  on  sample  colleoted  June,  1365,47.50° 
Baoioj.  From  the  third  windatane  of  the  Petroleum  Heaaures;  Bund  here  15  feet 
Inthkkneaa;  oil  in  aand  ;  depth  of  well  l,i;55  font;  drilleit  1883:  torpedoed;  yielded 
l,9S0barreUof  oilon  Uratdayof  Waw.  WellNo.  1-i,  lot  111114,  Howe,  Forest  County. 
Petinsylvauin.    <597KI.) 

(M)  Dark  greenish  red,  spvcific  gravity  on  sample  colleoted  October,  IflS.'i,  46.500 

aitDiti,  From  the  third  Hatidxtone  uf  the  Petroleum  Measnrt^s;  saud  here'2:t  fnet  in 
lliiakn«M;  oil  in  sand:  dupth  of  well  l,15ti  feet;  drilled,  1H85;  not  torpedoed; 
fielded  75  burrt'Is  of  oil  on  first  day  of  flow.  Well  No.  I,  Chriniuan  farm.  Howe, 
Fore«t  Connty,  Peunaylvania.    (.59au4.) 

(»7)  Dnrk  greenish  ri^d.     Hughes  Jt  Co. 'swell,  Elk  Connfy,  Pennsylvania.  159523.) 

(38)  Dark  );r««rii»li.  From  the  tUinl  sandstone  of  the  Petroleum  Measures  (Ve- 
OMigo).     Dale  ivell  No,5.  Jolly  farm,  Venango  Coonty,  Pennsylvania-    (.'i9505.) 

(XI)  Dark  greenish.  Taylor  well.  BnlHonOIICompany,  MeCalmout  farm,  Venaugo 
Conuty.  Pennsylvania.    (59508.) 

(40)  Dark  greenish.  From  the  saoond  sandstone  of  the  Petiolenm  Meoanres  (Ve- 
■Utngo).    RnsB  well  No.  .1,  Mormley  farm,  Venango  Connty,  I'ennsylvaDin.     (511509.) 

(41)  Dark  greenriili.  ^tnrv  farm,  Oil  Creek.  Venuneo  C'onntv,  Ponusylvania. 
<IW5I0.) 

(*i)  BlMk.     Oil  Crebk.  Venango  Cunnly,  Pennsylvania.     (.'•Dr>ll.> 

(43)  Black.     Kluod  farm,  Oil  Creek,  Venangu  County.  Pennsylvania,     (59512.) 

(44)  BIsok^Hiiecifio  gravity  iS.^-^  Raiinii!.     From  the  flrst  sandstone  of  the  Petro- 
inm  He«£urHH  (Venungn).  Allen  ami  Kra  well,  FrnnkVm.  Veuungo  Connty,  Peunayl- 

Mnla.    (f.9HW.) 
(4R)  Dark  green.    Franklin  district,  Vouaugo  Connty,  I'eiinsylvania,     (5972B.) 
(4G)  Dark  grwulsh.     Kullion   diiitriel,  Venango  Connlv.  Pennxylvauia.    (597'26.) 

(47)  Dark  greenish,  siwuiHe  gravity  :14,5  Hauntt^.  Friinklin.  Vi^nango  Connty, 
FennBj'lvnnia,     (5974ri.) 

(48)  Dark  groeniuli  rml,  npucitlo  gravity  iit"^  Ilaiini6 :  surfnco  oil.  llookland,  Te- 
lango  Connty,  Pennsylvania.     (51^55.) 

(4B)  Dwk  griii^ntsli,  speeiflc  gravity  on  sample  colleoted  July,  KfAl,  45=  Banmd. 
From  lh>  third  tunidalone  of  the  Petrolonm  Measures,  here  2M  feet  in  thickness ;  oil 
'In  Mud;  depth  of  well  4iir>  f<^et;  drilled  IfUK);  torpedoed;  yielded  25  barrt*ls  of  oil 
flrst  day  of  How,  afterwards  yielding  25  barrels  of  oil  on  timt  day  of  pumping. 
'Tliiawu  the  third  well  drilled  fur  oil,  and  Is  still  pr'MliioIng  (I)^)  5  barrels  of  oil 
per  day.  Croaby  well  No.  1,  Octavo  Oil  Company,  Oil  Creok,  Venango  Connty, 
Pmnnylvanla.    (597tlA. ) 

(ai)  Hlaek,  spenilln  gravity.  45"  Bauin«,  Oil  In  saad.  here  IQ  fe^t  in  tbIokneM; 
d^th  of  well  »<7il  f,uit ;  dritlt^d.lrHMi  tor]u-d.u-d  :  yiuhh-uW  barrels  of  oil  on  firat  day 
of  pmaplng.     Well  No,  'J,  Amntrong  farm.  Oil  Crnek.  VenauR"  CottWl,-^,  twrns^X- 

».   iGsmo.) 
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(51)  Dark  erwDisli,  speciBc  gravitf  i-i.bCfi  Baiim^.  Oil  in  «aiid,  ti«re  39  fM  ka 
tbiokneM;  ttppchofwell  1,IIS4  feet ;  ilrillcd  IH85;  tnrpedooil ;  ;i«lilc<l  21  bftnv1ii«roU 
on  the  liiHCday  of  pumplD^.  Well  Nu.  1,  Yniiiig'a  farm,  itiubland,  VRnnngu County 
Pemuf  1  vail  ia.    (oUTTd. ) 

(lA!)  Dark  (greenish,  specilic  grarity  ia-   Bsnm^.    From  ibe  tliinl  s 
tbe  Petroleain  UeasuivB  (VonaDKo);  sBod  Li-re  24  fe«t  in  tliirkiitiw ;  i 
di>|>tb  of  well  (iOti  feet ;  drilled  1871  :  torpwlord ;  yielded  H  liarr<>lN  nf  i>il 
of  immping.     Well  So.  3,  fariu  of  Jennings  tit   RaUlou,  JnolutDii.  Vt-uango  Cona^ 
PeuiK'.vlvaniu.     (59775.)      ■ 

(53)  Dark  graeoikb,  spNlfic  gravity  in  tmi.  4H  Bnani^,  in  l»St,  47^  Il»um<.  ' 
in  und,  lieto  !<i  funt  in  tbickuexa ;  iteptti  of  well  (flnfcft ;  drilleMl  186T :  jiiolded  fl 
barrebof  ail  on  lirnt  iluy  of  pnmpiDg.  Wi-[l  No.  127,  Clieiry  Run  Oil  Company,  0 
Creek,  Venaogo Cniioty,  PeuDHylrania.     (.51>;Tri.) 

(&4)  Dark  greunieh,  iipeRiGu  grsvity  44'-^  BaiioiA.  Oil  in  witid,  bere  1*2  feot  Intbfet 
mne;  depth  of  well  781)  fi^et  ;  drilled  1>^S3;  torpedoeil;  yielded  50  barrels  of  oil  a 
fiiBt  day  of  pumping.     Emlpntnu,  Venaugo  County,  Peunsylvaoia.     (59i7tJ.) 

(55)  Dark  greenisb,  Bpt'i'ilic  gravity  in  1877,  4d^  Banm^.     Oil  in  sand,  bun  31  t 
intbickness;  deptbof  well  H36  feel;  drilled. ]f^ -.  torpnioed  ;  yielded  3,61 
of  oil  on  firKt  day  of  flow.     Big  Injnn  well,  Simcox  fartn,  Clinton,  Venango  CoaolH 
Pennsylvania.    (59784.) 

(56)  Dark  greeaisb,  apeoiGc  grarity  in  1868,  48'^  Banin6,  in  I8k5,  47'  Baiim& 
in  und,  bere  17  feet  io  Ihickneu ;  deptL  of  well  H&i  feer ;  drilled  leCB;  torpedoadr 
yielded  35  barrel*  of  oil  on  first  day  of  pumping.  Well  No.  1,  Nettletoa  (arm,  Oil 
Creek,  Venango  County,  Pennaylvauia.     (597(15.) 

(57)  Black,  epeeiGo  icravi  ty  in  leCH,  40°  Banmj,  in  1>^,  77}  Banmd.  Prom  V 
Moood  sandstone  of  tbe  Petrolenni  MeaeureH;  aaud  bere  30  feet  in  tbicknt 
■and;  deptb  of  well  ti-22  feet;  torpedoed:  yielded  25  barrels  of  oil  on  (lnttdsy|| 
pninping.  Well  No.  2,  Pbiladelpbia  ad<1  Boston  farm,  Rockland.  Vouttngo  Coanti 
Ponneylvanift.     (597^7.) 

(56)  Dark  greenisb.   epecilic  gravity  on  sample  colleoled  September,  IStS,  i 
Baum&     From  tbe  third  snndstoneof  tbe  Putnileuui  Heasnruit  (Venango);  a 
31  feet  in  tbickness;  oil  iuasnd;  depth  uf  well  S.^S  feet ;  drilled  l^l;yieldedS 
barrels  of  oil  on  timt  day  of  dow.      llctferniou  &  McDoimld  well,  Milton  (arm,  1 
densbnrg,  VonaugoConiily,  Pnnnsytvauia.     (.'*796.) 

(59)  Black.  speciQc  gravity  44°  Uaum6.    From  tbe  liiat  sandnloue  of  tbe  Petn 
leum  Measures  ;  sand  hero  51  feet  io  thickness;  oil  in  sand  ;  ilepib  of  well77S  ft 
drilled  1885;  torpedoed;  yielded  17  barrele  of  oil  on  linil  day  of  pumplnft. 
No.  li,  Norten  tract,  Oakis  nd,  Venango  County,  Pennsylvania.     (:>U80«, ) 

(60)  Dark  grceuisbred,  speeiHc  gravity 4@.50'^  Binmf,   Oil  insand,  haisdOf 
thiokDew;  depth  of  well   S'io  feet;  drilled  ltit85;  not  torpedoed:  yielded  40  bar 
of  oil  on  llrst  day  of  llow.     This  sitmpSe  is  eHpecinlly  iuturiwtlng  on  sieeouni  of  ll 
1>eing  funudin  the  so-called  "monntainaand."  which  liesatrave  tbe  liratMandstOM^ 
tbe  Petroleum  Heosurea  (Vi^nango),  and  was   never   liefore  known  to  pnxlUM  tf 
Well  No.  1,  Hortzel  farm,  Ronklaiid,  Veriingo  County,  Pvuii  sylvan  is.     (50H11.) 

(til)  Dark  gronniiib,  siiecille  gravity  41i.ri(>^'  Hititmit.  From  the  third  saudatoue  of 
tbe  Petroleum  Meaanree  (Vi'naugn) ;  sand  bere  12  <e«l  in  tbickiiesa;  oil  in  wuid; 
depthofw^ll  f&5  f»et;  drilled  1668;  torpedoed;  yielded  abuTrplaofoi^n  fljatdp 
of  llow.     Holiday  Knn  farm,  Oil  City,  Vvnango  Connty,  Pennqlvania.    (59012.)      ^ 

(&i)  Very  dark  red.  speaiAo  gravity  41F  Bniiiii((.  From  the  liret  eandeton*  af  I] 
Petroleum  Meaaares  (Venango);  aand  liereS^  feet  In  tblrkavaa:  oil  in  sand ;  dvpthd 
well  455  feet;  drilled  lUSa;  torpedoed  ;  yielded  10  hArrels  of  oil  on  llrat  daj  t 
pumping.  This  well  produces  al>out  VOO  harmls  of  walnr  with  lbs  otl  | 
wftier  liowed  from  tbe  anmesAndtM  tbe  oil.  Uavis  wfll  Ni>.3,  Darla  fftrin,  Kaekt 
Venango  County,  Peniiaylranta.     (rfl814.) 

(63)  Dark  xreenlsb,  s)i«ciflo  gravity  i9'  Banm'.    From  tba  iblnl  m 
a  FotnWm  Metuinree  (Venango);  und  bi'i-<<  ll^f.-et  in  (hlekneaa,  uilin  MBiid;  dflpthl 
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well  1,000  (vt-t :  MUeil  UMS ;  tor[wOii»i1 ;  .vl»li1vil  rm  bamlN  un  first  ilay  uf  flaw. 
W«IlKo.  I,  Ba;er'a  fum,  Eg.TV>.  Veiiiiiigi)  Couiily,  PmiUHylriMiiH.    (51IS1T.) 

(64)  Dark  grcenisb  kH,  HptsiiKa  gnivity4cr'  Bnuui^.  t'roui  tlip  flnt  and  foiirtli 
HDdstnnd  of  tlie  PRtrolniiui  Heasanw  (Venango).  Piper  &  Brnwn  well  No.  — , 
Clurion yield,  Clarion,  ClArionCoimty,  Poniiit:i Ivnnin.     (o^oWJ.) 

(66)  Dark  ^nanixli,  Bpflciflc  ^ravit;  Mi"  Baitm6.  Fn>m  the  C'liirluQ  CoUDly  Band- 
BtODB  or  tbp  Petniknin  Mcasnri^H;  saml  lietu  15  feet  in  liiii^kQew;  ol)  in  Hauil;  deptli 

rail  LOUOrevri  drilled  Ifi-C.;  t^ipediMil;  yielded  ^  Iiamla  iif  oil  on  Hretday  of 
I  pumping.  WiHMl'a  Well  No.  I,  Yoan;('H  farm,  Aalilaud.  CUrion  County.  Pennsylvania. 
(S8T&8.) 

(flfi)  Uark  greeniuli,  spnoillc-  graTity  451'-^  Bnnin4.  Vrinn  thti  tbinl  mindaCoiic  of  (ho 
Petroleum  Measnms;  land  bere  31  fept  in  tbicknesa;  oii  iti  sand ;  ilepth  of  well  9ir> 
feel;  drlllwl  1970;  toi-i.rdo.ii ;  yielded  d5  barrpig  of  ml  on  Ural  day  at  Hon.  WeU 
Ko.  1.  Fowler  farm.  Perry,  Clarion  Coanry,  Pennsylvania.     (i>9TilT.) 

(67)  Light  greeniHb  rud.     Lawrence  County.  PeuiiHylvania.     (5117^4.) 
)  Dark  greflniali   red.     From  tlie  tblrd  aandHteue  of  ttia  Petnilenm  M<'a->iir«B. 

DdapWell,  No.  1,  Petrolia.  Bnller  Connty,  pBnnBylvanln.    (.'59495.) 

(69)  Dark  greooiali  red.  Warden  Wnll  No.  1.  Bntler  County,  Pennsylvauia. 
(QMSa.) 

(70)  Hark  gnonitib  red.  Frf.m  the  r.hird  lulnda^<lle  of  Ihe  Potrolpiim  Measnres. 
IVell  No.  1!>,  Pisber  OII  CompiLny.  Marsbull  farm,  Butter  County,  PennBylvaniA. 
(SMSr.) 

(71)  Light  greeiiish  red.  From  the  w^^oiid  sandHtone  of  the  Pelroleiini  HeaitnrBa. 
Veil  No.  3,  Uniontdwu  Oil  Company,  lienfrpw.  Butler  Coanty,  PpuuBylvanin.  (594^^) 

(7t)  Dark  greeninb.     From  tbeaeconilBanclS'laneof  tbePetrolenui  Mnosurftu    Uai- 
well  A  UiddlrtuQ   Well    Nu.  1,  Crawford  Camera,  Biitl«r   County,  Pennsylvania. 
S) 

(73)  Dark  (greenish  ro<l,  Froni  tbe  fourth  «anfUlone  of  the  Petroleum  Measures. 
Oil  in  sand  ;  depth  of  well  1,408  lent.  Forxst  Oil  C'lnipany,  Uenfrew.llntler  County, 
PeiWMjivBuia.     (50C<00.) 

(74)  Dark  greenish  red.  Oil  in  sand,  hero  30  feet  in  tblckoeHH.  .Scmu  Bird  \V«II, 
TnmeT  farm,  Butler  Connty,  Pennsylvania.    (5B501.) 

(76)  Dark  green inh.  From  tbn  BouUlnr  sand  of  the  Petroleum  Meaanr«s.  Conley 
fc  Co.'s  WoU,  Kelly  farm,  Bntler  County.  pL-nnaylvanin.    {:m02.) 

(TB)  Dark  greenish.    Butler  Connty,  PennsylvuDin.    liiSi-Si.) 

(77)  Light  Kfennisb  red.  Bnss  &  Sutton  Well  No.  11,  Sugar  Creek,  ArmitroDg, 
Conntr,  Pcnnaytvauia.     (59491.) 

(78)  Dark  greenish  rrd.  From  the  fourth  anndslone  of  t\u:  PetTolcum  Measnrea, 
ISimna  Jane  Well  No.  I,  ArniHiong  Kun,  Armatrong  County,  Pennsylvania.     (59492.) 

^^   (TO)  Dark  greftninb  reil.     Prom  the  fourth  ttanilMtone  of  the  Petroleum   Measnree. 
Davia  A.  Kvans  Well  Nu.  1,  Brady's  Bond  Irou  Company's  tract.  Brady'x  Rend.  Arni- 
gCnnnty,  Pennsylvania.    (&{I403.] 

(80)  Dark  greeninb,    AmmtronK  ('onnty,  Poiinsylvauia.    (G9TS9,) 

(81)  Dark  greeninb  red,  spcollic  gravity  1.'>i*^  Bnutm^.  From  tbe  tbini  Handstone 
•ftba  Petroleum  Monsuma'.  aand  hnro  47  feet  in  thickness ;  oiliuaaud;  depth  of  well 
l^fc:et;  drillnillHnti;  not  torpodond ;  yleldnl  300  barreUof  oilou  tirat  day  of  How. 

a  Well  No,  1,  Ort  farm,  (Jugar  Crook,  Armxtrong  County,  Pennsylvania.     {09TUI,) 
(H)  Dark  gri'ouiitb  red.     Well  No,  I,  Urady^  B«Dd  Iron  Works,  Armstrong  County, 
■^nodjlMula.    (59ffii7.) 
(83)  Amber.    Old  Well.  Smith's  Fwry.  Beaver  County.  Ponuaylvauta.     (MI485.) 
(SI)  Oreeniik  ytlluw.     Sauiple  Well  No.  4.  Cnlhouu  farui,  Smith  Ferry.  Beaver 

r,  Ponnnylvauia.    (39486.) 
(l£)  Dark  gnvnlsb.     I,;ti0  tbut  bulow  the   PittsbDrg  Coal  Bed.     Harks  Wull,  Ra- 
pODO  Oil  Company,  fthoiwclouDflDld,  Beavir  Couuly.  Pcnnaylvnnla.    (.'i94»f.t 
'    fW)  Dark  grniniHh.     Rorhntnr.  IViiver  (.'oiinlv.  Pniun.vlvaniu.     (r>94dH.) 
(tl7J  Dark  arnlier.     Keavir  Counly.  Pnno.ylvi.nl.i      i,Vj7:ti.^ 
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(8S)  Uurk  amber,  Bjiecific  gravity  on  sample  collected  May,  le85,  47°  BauDiA.    ' 
in  mud,  b«rt>  15  feet  in  tbickoess;  depth  of  vieU  925  fe•^t;  drilleil  ie?4;  jlolded^ 
bairels  uf  uil  ou  first  day  of  pnmpiDf;.     Smith's  Furry  distriet,  South  Beaver,  BeanT 
Coiinty,  PeDiisylviMiiB.    (59779.) 

(H9)  Very  dark  led,  specific  gravity  48^  Baoiuf.  Oil  in  Band,  berelBfcwt  In 
tiew;  depth  of  well  850  feet ;  drilled  16S!<;  torppdood;  yieldcddbarrelaof  ullonfii 
day  of  How.  WkII  No.  1,  lease  of  Gale^  &  Duffy,  Moon,  BeaverConnty.  I'BDnsyl*! 
nia.    (597»3.) 

(90)  Dark  grevnidb  red.  2,100  fret  below  tbe  rilt«hur](  Coal  Bed;  depth  of  « 
1,947  feut.    Jaue  Biddle  farni,  Maoitlield,  Allegheny  County,  PenuNylv-anii 

1,91)  Very  dark  red,  specific  gravjly  4(4''  Bauni^-    From  the  third  saadslone  of  t] 
PetmleuiD  Measiireii;  aaad  lirreSB  fuet  In  thickness:  oil  in  saod;  deptliof  wot 
feet  i  drilled  IS»5 ;  torpedopd  ;  yielded  13  barrels  of  oil  ou  fiTsI  day  of  dot*. 
No.  1,  MnCniy  fiirui,  Ohio,  Allegliouy  Conoty,  Penosylvania.    (.^DH02.) 

(92)  Dork  greeuiih  red.  from  the  Coal  Meamirea  aaodstone.  Old  Briukor  WoQ 
Pleasant  Valley,  Weatmareland  Coimty,  PenDBylvania.     (59521.) 

(93)  Natural  paradlD.    Frniu  the  Qordon  6and  of  thePetioIeiini  Heasarea. 
Well  No.  1,  WashlniiUiu  County,  Pcnniiylvsnia.     (59518.) 

(94)  liif(l>t  greeDish  red,  spocilic  (gravity  45'^  Banm^.  From  the  dordou  sand  nf 
the  Petroleum  Meamires.  Shirl'H  Well  No.  I,  WaHbingtOQ  Comity,  Pennaylvanin, 
(59&,!4.) 

(95)  Light  greenish   red,  specific   gravity  44^    Baiini6.     From  the  Uordoa  F 
3,09B  feel  below  the  Pittsburg  Coal   Hed.    Oauti   Well,  Waabington,  WaalilngI 
County,  Ponnsylvania.     (595a5.) 

(96)  Light  greeiiinh  red.  From  abore  the  Gordon  aaud.  ShirPB  Well  No.  I 
Washington,  Washiugton  i'ouiity,  Pennsylvania,     (59531*.) 

(97)  Light  greenish  red.  specific  gravity  uO°  Baumf.  From  1,%6  feet  below  H 
Pittsburg  Coal  Bed.  HesK  Well  No.  2,  WsHhington,  Washiugtou  County,  Peoina) 
vania.     (5953».} 

(98)  Light  red,  tpecilio  gravity  51°  Bunni^.  From  the  first  sandstone  uf  the  P 
trolenmHewDree  (Venango),  l,U13feet  below  thnPittebargCoiU  Bed.  GoMon  Wcl 
Washington,  Wsshingtou  County,  PenuHylvaBia.     (59530.) 

(99)  Greenish  red.  Montxouiery  WpII,  Waahingtcn,  Washington  Coanty,  Peuni 
vauia.    (59531.) 

(100)  Oreeuisb  red.  From  1.855  feet  below  the  Pittsburg  Coal  Bed.  Smitli  W«j 
Washington,  Waabingtou  Coanly,  Penusylvauia.     {595^.) 

(101)  Light  greenish  red.      From  (he  Gordon  sand       Miller  Well  No. 
Fool,  WaahiugtoD  County,  Peuugylvania.     (5959U.) 

(102)  Light  greenish  red,  specific  graTity  45"^  Banmi^.  lionlon  Well,  WaobingUI 
Washingtou  County,  P^nnsylvauiu.     (59748.) 

(103)  Dark  amber.     Oil  in  Kund,  here  50  feet  in  tbieknras:  depth  of  wall  C,4 
feel:  drilled  18H6;  not  torpedoed  ;  yielded  350  barrels  of  oil  on  first  day  of  Doi 
No.  1,  Smith  fum,  Wa«biugton  Coanty,  Penusylvauia.     (59i416.) 

(104)  Dark  amber,  specific  gravity  i6'^  Bannii^.  Oil  In  sand,  hero  about  Xrl  fbetfl 
thiukiiess;  depth  of  well  2,3«0  feet:  drilled  1885;  turpe<]oed;  yielded  511  banctg  J 
oil  on  first  day  of  flow.  Gordon  Well,  Gordon  farm,  Franklin,  Washington  Cnagtj 
Pennsylvania.    (59T94.) 

(la'i)  Greenish  amber.  Washington  County,  Penusylvauia.  (0UWS6.) 
(lOli)  Greenish  amber.  Washington  County,  Penasytvauia,  (ri9667,) 
( 107)  Light  greenish  red.     From  180  feet  below  the  Pittsburg  Coal  Bed.    C 

Well.  Whitely  Creek,  Greene  County,  Penusylvauia.     (59535.) 
(lOH)  Dark  greenish  red,  epeciflo  gmvity  44'^  Bannii<.     Loue  Slur  W«ll. 

Couuty,  Pennsylvania.     (597.1«.) 
(10!)  (Dark  greenish.     Bradford  Cuiiiity,  Pennsylvania.     (('>086S.) 
(110)  Dark  greenish  red,  specific   gravity  44'-  Kanmd.       Hoant  Nvbn,  Lanei 

Ooimv>  Pennsylvania.    (5S747.) 
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(111)  D«rk  greenUb.  J.ibn  Kennedy  Wei],  Two  MiJe  Bob,  PnnkUn  Connly, 
FennnjlvBnia.    (fiOTuX  I 

(112)  Dark  gPMnSsli.  HptKiIBv  ^i^vily  -U'  Rhiiuii^.  Phillip'H  Well,  PentiHylrauia. 
(597«.) 

(113)  Bliiek.  From  tilt  Curbonirerous  ftiniiiilinii.  HiKgin'fiWell,  Pleiw>ut«  Cnunty, 
W'M  Virginia.     (59537.) 

(114)  Blknk,  speciflo  gravity 'itT.l'-' Baiimi<.  From  tbe  Mill  Stonuj^it  (Carbonirer- 
oD»).     Dig  Creek  Well,  nenr  Volcanu.  W.wd  Connty.  W«tit  Virginia.     (59KJ4.) 

(115)  BlKck,  specifio  gravity  «»>  BftiimS.  From  the  Mill  Stoue  grit  (Carbonifer- 
ons).    Moore  Well,  aeat  Voloano,  Wooil  Connty,  West  Virginia.     (59.i,'i(>.) 

(116)  Blaok,  specific  gravity  'iO.>P  Btnimfi.  Friim  tbe  Mill  Stone  grit  (Carbooifer- 
oui).    Churoh  Hill  Well,  near  Volcana,  Wood  Cnnty.  Wo«t  Virginia.     (SUbhd.) 

(117)  Black,  apeciGo  gravity  31.1^  Baum<^.  From  the  Mill  Stone  grit  (Carbonirer- 
ona).    A.  Leasis  Well,  near  Volnano,  Wood  Connty,  Woel  Virginia.     (59559,) 

(119)  Dark  greeniab,  npeRiflo  gravity  2i~  ■  Baiimi^.  From  tbe  Mill  Stone  grit 
(CttrlionireruiiH).  Wbiakey  Fork,  near  Volcano,  Wood  County,  West  Virginia. 
(59560.) 

(U9)  Dark  greeniHb,  specilii  gravity  38.2°  Bauui^.  From  tbe  Mill  Hluun  Orit 
(CvboDiferoux.)    Lick  Fork,  near  Volcano,  Wood  County,  West  Virginia.     (59561.) 

(ISO)  Dark  greenitb,  atiiwltlo  gravity  3if^  Bailing,  From  tbrt  flrst  aaudstnue  of  the 
Elieat  CoDgl -xnerale  (Upper  Carbon irerona),  anil  9S0  feet  below  the  Crlnoidal  Liin»- 
■tone;  oil  in  sand;  depth  ot  n-ell  4'^  feet.  Volcanic  Oil  and  Coal  Company,  While 
tek  distriot,  Ritchie  Connty,  West  Virginia.     (59946.) 

(t:il)  Black,  speniflo  gravity  :l&^  Banin4.  Proni  tbe  Drat  saiidstone  o{  tbe  Qmat 
Conglomerate  (Upper  Carbiiniferona);  oil  in  sand.  Widow's  Son  Well,  Volcanic  Oil 
■od  Coal  Company,  Whito  Oak  district,  Bitcbie  County,  West  Virginia.     (5985(!.) 

(122)  Dark  gre«niiib,  apeuific  gravity  37^  Banm^.  From  the  first  sandstone  of  tbe 
Qreat  Conglomerate  (Upper  Carboniferons);  oil  in  Mod.  West  Virginia  Oil  and  Oil 
Land  Company,  Wbite  Oak  district,  Bitchie  Connty,  West  Virginia.     (59U59.) 

(123)  Dark  greenish,  specific  gravity  34^  BaumS.  Prom  the  first  sandstone  of  tbe 
Oreal  Conglomerate  (Upper  Carboniferons) ;  oil  in  sand.  West  Virginia  Oil  and  Oil 
Land  Company,  Wbite  Oak  district,  Ritchie  County,  West  Virginia.     t598fil.  1 

(tM)  Block.     West  Virginia.     (haT^.) 

(125)  Black.  The  first  well  in  tbe  Uniteil  States  that  produced  oil:  drilled  for 
ult  In  1S19.     Bcatty  Well,  Wayne  County,  Kentucky.     (59633. ) 

(laj)  Dark  greenish.  From  the  first  flowing  well  in  tbe  Unitetl  States;  drilled  in 
law  for  "bnoe."  In  1360  it  was  drilled  to  the  depth  of  %  feet  when  it  fielded 
400  bftrrela  of  oil  on  the  first  day  of  flow.  This  sample  is  an  original  package  as  put 
npini%6  and  sold  as  a  liniment  or  "Mediciual  Oil."  On  the  blank  side  wm  posteil 
ft  label  with  aunt  of  a  lirinn  well  dei'rirk.  This  picture  is  said  tohavesuggesteil  the 
tdMi  of  driltinii  a  well  for  nil,  iirid  which  wus  afterwards  reuliwd  in  Drake's  Well 
thftt  struck  oil  iu  Angus!,  IKi-i.  Ainerifaii  Well,  Little  Boiinux  Creek,  near  Bnrk«»- 
rllle,  Kentucky.     (59834.) 

(I5?7)  Black.     Boyd's  Cn-ek,  near  (Jlosgow,  Barren  County,  Kontuoky.     (59*10.) 

(IHH)  Dark  greenish.  Ueavnr  Creek,  near  Olasgow,  Barren  Connty,  Knntucky. 
(59831.) 

(189)  Amber,  specifiu  gravity  43^^  Baninri.  From  the  D^vouian  formation,  near 
GlMgow,  Barren  Connty,  Kentnoky,    (.'>U9<Ui.) 

(130)  Dark  greonlsb.  From  the  l*p{>flr  Hudson  formation.  II.  T.  Motley  (krni, 
DMT  Scotlovilte,  Allen  Connty,  Kentncky.     (691)63.) 

(131)  Dark  grotnish,  siicciflc  gravity  IS°  RaumA.  Corrull  Well  No.:!,  near  Olos- 
gow,  Bartnii  County,  Kentucky.     (5!XI64.) 

(I'J9)  Dark  greenish,  specific  gravity  45,r.<^  IlnunnV  H*v»ii  .V  Pra-e  Well,  near 
Qlugow,  Barren  Connty,  Kentncky.     (59905. ) 

(133)  Park  greenish,  specitic  gravity  :£>"  Banm^.  Adiim-  Well.  \in-s«»  vw-i^>t, 
Bnmn  Connty,  Kantuoky,    (.'b99(!&.) 
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(134)  Dark,  speciSo  griivUjr  41^  Bunin^.  t>om  the  Ltiwer  SiltirtBO  IbrmUiH 
JaneH  Croek,  Dicksoa  C<mut;.  Ti-liiiesBM      r595T;{.) 

{I3."i)  Black.    Obtaiuoi]  by  boring  for  Biil)ibiir  ou  the  HiaBiaaJiipi  Biver,  1(pO  n 
north  from  New  Oriuans,  LouiHiuiin.    (.'>!K>'1<). ) 

(13G)  Block.     Mecca,  Trunibuli  Coaiit.v,  Ohio.     (alMUS.) 

(137^  Dark  grconi.th,  epi^cilia  p^vit.v  '■f^i"  B&iinii^.  Kr<iui  the  Beren  ic"t  or  foutll 
undstoue  of  the  Petro1<>iim  Measiireti;  drllleil  in  ItiHi  aa  a  tral  well.  Csiiibridnf 
Gaernse;  Coiiuty.  Ohio.     (SilSlS,) 

(13U)  Black.  From  (he  first  saiiilRtoiie  of  the  fetrolenm  Meiwiires  (Mtiboning] 
Geo.  Ric)>  Well,  Mackflbiiric,  Wwihiugkni  Comity,  Ohio.    (59539.1 

(139)  Black.  From  the  kocoqi]  snudstooe  uf  the  Pntrolenni  Meviuros  (Mabaningl 
Geo.  Rloa  Well,  Mackghurn;,  Washiiigtou  Coiitit.v,  Ohio.     (WTAO.) 

(140)  Dark  greeuiah.     From  tliu  tliini  Haiictatoiio  of  tlio  Petraleiim  Meatiiiies 
honing).    Goo.  Eic«  Well,  MooksburfC,  Waahiiigton  Coiiuty,  Ohio.     (5a'i41.} 

(141)  Dark  greoniBli.  Prom  the  fourth  mmdstone  of  the  Petrolenm  MeaanM 
MackshurK,  WoshiogtoD  County,  Ohio.     (5<lo42.) 

(14iJ)  Dark  greenish,  speciHc  (gravity  44"^  Baiitii^.     From   the  fir^tstray  Mtnd  0 
feet  bulow  the  Pittsbnrg  cial  lied.     Lougfeilow  A   StfiTeiia"  Well,  Macksbnrg,  W««h~ 
Ingtou  Coiiiity.  Ohio,     (tiit.mi.) 

(143)  Dark  greeniah.  From  the  Mcennd  Htmy  aaud,  77h  feet  below  the  Pittabtii|{ 
coal  bed.  Longfellow  A  SlwenH*  Well,  MacknbiirK,  Waahingtoii  Conntj,  Obta. 
(59.MM).) 

(144)  Dark  greenish,  t<|>coillF  gravity  nn  aaiuple  collected  .Tnly,  1885,  314''  B*ain 
Oil  tu  Band.  here.  Il>  lert  in  thiukneKs;  depth  of  well  980  feet;  drilled  l!«i: 
pedoed;  yielded  30  barivla  of  oil  on  tinrt  day  of  pnroniug.  Waehiagtou  CtttmH 
Ohio.    (59771.) 

(145)  D&rk  groeniHh.  Krorn  the  first  saujstoae  uf  the  Petrolenm  M^oanna  (H 
honing) ;  Band  here  -.X)  feet  in  thickness,  and  100  feet  below  the  Crinoidkl  Ifnl 
atone;  oil  In  sand;  d^pih  of  well  UiO  feet;  drilled  ISti;  torpedoed;  yielded  |l 
bantla  of  oil  on  Hist  day  of  pnmping.  Farm  of  Frank  Atkinaoa,  Anrelina,  WmT 
ington  Connly,  Ohio.    (.'■>9flri4.) 

(146)  Blnek.     BeldeG,  Lorain  County,  Obio.     (ri!)8(^>.) 

(147)  Black,  specitlc   gravity  40<^  Banm^.      From  the  Trenton  linieetoDe. 
Well.  Cygnet,  Wood  Conuty,  Ohio.     (69* (i4.) 

1,148)  Bluck,  speciHc  gruvity   3Qo  ititatmi,     l''ro[ii  thi^  Trenton  limeslnne. 
Well,  near  North  BallimiirB,  Wood  Connty,  Ohio.    (BSSfll.) 

(149)  Black.  Kpeciilo  gravit;  37^''  Banm^.    From  the  TreoUin  limostooo. 
•b»w  Well,  near  Knrth  Baltimore,  Wood  Connty,  Ohio.     (.'^567. ) 

(ir>0^  Black.  From  the TreutonliiiiMtone.  Mathino  Well,  No.  1.  fltidlay.  M«noa 
Connty.  Ohio.     (50.'Ht5.) 

(151)  Dark  greenish.     From  the  Trenton  lliu 
lay,  H»noock  Connty.  Ohio,     (59563. 1 

(152)  Dark  greftiixh.      From  the  Trent«n  li 
Ohio.     (59864.) 

(ir>:i)  Blai'k.    From  the  Trenton  liincslone. 
(51Ki40.) 

(154)  Black.     From   the  Trenton   HniVBUiiit 
County,  Obio.    (59.147.) 

(155)  Black.    Fauntnoau,  Ohio.     (59731.) 
(l.''>6)  Black,  apeciBc   gravity  34,5°  Bali m^. 

Randolph  County,  Indiana.     (59576.1 
1ST)  Black.     From  The  Hndson  Rirer  gronp  (Ia)\ 
liavillp,  Pulaski  Connty,  Indiana.     (59503.) 
^(tlM)  Black.    Test  woll  drilled  lu   )t«T.     Fort  .'!ooi 


'.  P.  Parker  W^II.  t 


l-J.) 
(I3!f)  lUaek,  tipeeilie  gravity  41"  namw*".     CaUfornla 


:i>nf,    FiixUay,  llaai-oolt  Cnnttl 
e  Well.  Lima,  Allen  Comity.  Ohio. 


the  Trenton  tlmoatonu.     WIlM 
r  Siliirlanf.    PioiivM  Well. 


,  Uiinrliou  County,  Kumm; 
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TBB  TBBATHENT  OP  PBTBOLBUH. 

A  very  Ftmall  atnoiint  of  petroleum  fliula  direct  a|>plio»tion  in  the 
preparation  of  special  labricatorB,  Most  petrolenm  is,  however,  sub- 
jecteil  to  distillation  in  order  to  obtain  the  vaHons  products  in  a  state 
of  purity  siiituhle  for  partieulnr  nses. 

Formerly  it  wiis  the  plan  to  snbjei^t  the  crude  petroleum  to  plain  dia- 
tillation  by  heating  it  to  certain  retrulited  temperatnres  to  separate  the 
oonstitnentfl  volatile  at  these  teinpei-Atures.  By  this  operation  only 
iilight  chemical  changes  took  place  during  the  operation,  ami  there 
always  remained  a  targe  amount  of  dark,  heavy  oil,  baring  a  strong 
odor,  which  fonud  little  or  no  application. 

About  1865the  process  of  destructive  difltitlation  or  "cracking"  was 
intmiluc«d.  This  was  so  successful  that  it  was  rapidly  adopted,  and  is 
now  nniformly  used  in  this  country. 

In  this  process  the  most  volatile  jtortions  of  the  crude  petroleum  are 
first  removed  by  plain  distillation  at  aboat  lUIP  0,  The  residue  is  then 
heated  at  ouce  to  a  high  temperature.  By  this  operation  the  heavy  oils 
are  broken  np  "cracked"  and  a  much  larger  yield  of  lighter  oils  suita- 
ble for  illuminating  purposes  obtained ;  at  the  same  time  a  CDUsiderable 
amount  of  gas  is  produced,  which  is  utilized  for  beating  puriwses  about 
the  works.  The  residue  remainiug  iii  the  still  constitutes  only  a  small 
per  cent,  of  the  original  crude  petroleum,  and  is  further  treated. 

The  different  distillates  are  subjeoteil  to  a  further  treatment  to  pre- 
pare commercial  products.  Sometimes  chemicals  are  used  in  this  re- 
treatment.  The  finiil  pn>duct8  are  divided  according  to  their  specific 
gravity  by  the  Bauin6  scale. 

Professor  Peekbam  gives  the  following  tables'  of  the  products  from 
the  process  as  ordinarily  conducted.  The  first  treatment  at  100°  0. 
gives  ofiF  V2  to  15  per  cent.,  which  on  retreatment  yields : 

l-mwBt. 
I.  "CnidogaBollnB,"to80O,BlKmt ( 

a.  "C"n»phtlia,  so*' tofieo,  about 10 

3.  "B"n»phtlin,  ftS^lolM*,  almiit 2  W    H 

*.  "A  "naphtha.  IM'^  WGO^.aboat 3  to    B* 

The  residue  subjected  to  cra<^'king  yields : 

1.  Crude  burulng  oil.  Crura  SM^  to  40',iiliDiit SO 

».  "B'*on.  from  411'  to  :tt!^,  ahont )U 

3.  Proin3fi"i|owiiward,  »l«nl US 

4.  CaUugsnrrMiiliiiiui 3 

C  Lo«i li 

10» 
These  products  are  treated  in  various  w«ys  to  improve  their  iinality, 
to  separate  the  oils  of  different  specific  gravity,  and  to  obtain  the  par- 
affin.   The  paraffin  is  separated  by  cooling  the  heavy  oils  containing  it 

*  Tf'rilh  CrnxiiH  lirpnrt  nil  IVIroli'iiiii,  \n1.  x,  pp.  \(H  and  ICu. 
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to  a  very  low  tetnperHluruaml  Hiibjecriiig  it  to  pressure.    The  foUoiriDg 
table  gives  the  final  (iroducM: 

rm-MBt.     f~ 

G»soliue 1.0  ta    Lfl 

"C"  naphtha 

"B"impbthu - - - 

"A"  naiibthn 

ninminaling  oil ..... 50,0  to  5 

Ld  brie  BtiDK  oil 

Paraffin  was,  A\  ponDds  per  barrel . /- ,, 


The  treatment  of  petroleiini  is  illiitnlrateil  by  n  very  large  collectJol 
of  119  eiwuimeud,  fliowiiig  a  great  prol'iisiou  of  protlticts,  prepared  1 
Mr.  T,  G.  McMa»tera,  Pittsburg,  Pennsylvauia. 

The  collection  sliowa  a  series  of  the  flpst  <listillstte8  ohtainetl,  a  veq 
complete  Beriea  of  the  coin  men^ial  prodncts  obtained  li,v  refining  the4 
distillates,  and  some  intermediate  products. 

The  followiug  twenty -seven  specimens  illustrate  the  first  iliKtillatinu  9 

(1)  Benzine,  (.ulurlesd;  apncillc  gravity  i^'-'  BauoK'.     {WMlfi.) 

<2)  Ueuziue,co1orleM;  ipeoiSu {;r»Tit)r  8t-  Bnuinri.     C&9tiOJ.} 

(3)  Benzine,  colorleat;  ipcoiflo  gravity  TO^  Bunin«.     (59604.) 

(4)  Benzine,  culorless;  speoiilc gravity  6&'>  Baumri.     (&9(i(l6.) 

(5)  Bo Dzlne. colorless ;  epectSc  grarit^  lilt-'  BanniA.    (5!).i0(l.) 
(>'.)  Distillate,  coloTlesa ;  specific  gravity  Ii0°  Bitiiin£.     (:iU607.) 
(T)  Distillate,  colorieoa;  apeoifie  gravity .'tS''  Bauiii^.     (»^MiOe.) 
(f^)  Distillnte.colorlow;  spcciSo  |;ravity  W^  Baiim^.     (r>9l)0i*.) 
CJ)  DiMtillati!,  oolorleBs;  specific  gnivity  Wf-"  Bitiiiii^.     (-'lUfllO.) 

(lU)  Diatillate,  nearly  colorleag;  speciOa  gravity  4li''  Baimiri.    (59)>1L> 

(11)  Distillate,  nearly  eolorlDss;  speniflo  grnvity  A^^  Baituil^.     (iiSiil;!.) 

{\i)  Distillate, nearly  colorlssa;  spcciHc  gravity  43^^  Bauiiifi.     (59l>13.} 

(13)  Diatillate,  light  straw  color;  speol Ho  gravity  i(P  Haniii«.     (5!>5U.} 

(M)  Diatillate,  dark  greeuisb  leil ;  siiecifio  gravity  30^  Baniiii!>.     (5iMII&.) 

(15)  ParalBu  distillate,  light  iiruwu  ;  s|waific  gravity  43°  BauuiA.     (u9(t8S.) 

(IC)  Paraffin  diatiUntu. dark  rt-il ;  speuiiio  gravity  38^  Bailing.     (.'>0(i24.) 

(IT)  ParaOln  distillate,  lUrk  grcBuUh  nul ;  spccilie  grnvity  :U^' BuiiiixS.     (riOOS 

(Ih)  Parallin  distillutv,  i!ark  grneuiah  red ;  specific  gravity  30-'  Bailing.     (59<S6,]I 

(19)  Paraffin  diatilUt«,  dark  grsonifih;  speci fie  grnvity  SB°  Bailing.     (iiWtd7.) 

(20)  Paraffin  dialillate.  ilark  greoniMh;  specific  grnvity  27'' Banm^.    (SdG^) 

(21)  Paraffiadiatlllate,  dark  greenish  :  epeciSc  gravity  S-i^  ]I:iiiiii£.     (59629.) 

(22)  Paraffin  distillate,  ttnrk  greenish ;  apeciflc  gravity  V4  Baniiift.     (;i063q.) 
(83)  Paraffin  diatilUtP.diirk  greenish  ;  aiHtcillc!  gravity  2?'  Baiim<.     (S9631.) 
(24)  Paraffin  distillate, gresniHb  bruvrn;  speoiiio  gravity  IS"  Uaom^     (SdUlS  )  I 
(2&)  TailiDgB,  liglit  lirnwu.     (50633.) 

(36)  Bcaidaiim,  atill  residue,  h lack ;  Rpeclli a  gravity  Id'  Baiini^.     15»I41.) 
(»)  Residnnin,  ■tlllre^dtie,bUok;  BpociHugrnviiy  90>^  BoatuO.    (Gitfb43.) 
The  following  &{)ecimen8  illastrate  variouR  gnultis  of  connuAroinl  a 
(I)  Oasoline,  colorless;  spec i lie  gravity  lu;!*^  Bauini.     (5061)1.) 
(8)  (inwilliie, colorless;  upeeitio  gravity IIS^  Baiim*.     (.^ii»eH7.) 
(3)  OaKiliii.-.  colorir-w;  Bt«-cilic  grnvity  ST  Banm«.    (&96ia) 
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(4)  OaKoliDe.ooiurlMi;  Hpeutlto  gntvityrtO^  Bitntn&    (59011).) 

(ro  aaw>liDe,o<i!i>rleiM;  speoiAa  eruvltyT4'>  Banmti.    (5tWM.) 

(41)  Naptitba,  colorings ;  specifio  gravity  70'^  BaamiJ.     (filie^l.) 

(T)  Hwoet  uaptbft,  colorlsM ;  t\it^\6r.  gravity  tiA''  Uanuid,     (51)t!2:i.) 

{H)  IlluiniiiittiDg  oil,  sUuilanl  white  ;  speoilic  gravity  45''  Haiim*;  Hm  teat  111 
y.     (.'.yiM5.) 

{0)  IlliiuiinBtiiig  oil,  BlandanI  wbtto;  speoiRc  gravity  iS~  llnamri;  Rra  I«at  III 
I'. :  tluh  test  (Abel)  70.-  K.     (StMHU.) 

(ID)  llliiitiiiiating  nil.  otundarcl  whit« :  speoilio  gravity  4U'^  Baitmri  ;  lire  tent  I8l 
V. ;  floab  teat  (Abel)  TS-  V.     (rfl647.) 

(LI)  iniiminathig  oil,  AtAodard  white;  HpeclUp gravity  49.5'' Uuaiudi  lire  teat  lH 
V.    (SiWId.) 

(I'J)  IllamlDftting  oil,  nUudanl  w)iit« ;  specillo  gravity  41)"  Bwnm^ ;  flr«  l<est  1^ 
r. ;  IImU  Uwt  100"  F.     (596W.) 

(I:t)  Iltunimating  oil,  prime  white;  icptwiflu  gravity  46.^"  Baamtf  :  lire  lest  19 
P.     (5»650.) 

(14)  lUnminatiDg  oil,  water  white;  specific  gravity  40.S'^  B»diu4;  fire  test  19 
F.    (50«il.) 

(15)  nianunsting  oil,  atandaird  whit«;  specific  gravity  46^  Bailing;  Hre  test  IK 
K.    (51(852.) 

(16)  niniaiQatiDg  oil,  prime  white;  apocific  gravity  47.5-'.  UaaoiiS ;  fire  test  14i 
V.    (59653.) 

(17)  niuminaltng  oil,  prime  white  ;  speeiSc  gravity  4'^'^  lluiirtji^ ;  lire  test  150-  P. 

(ew©.^) 

(18)  ninmiiiatiiig  oil.  water  white;  speciGu  gravity  49'-'  flaumi^ :  Srn  test  140=  F, 
(MWM.) 

(IB)  illuminatiog  oil,  water  white:  Q re  test  150°  F.    (59l>5<i,| 

(SO)  Illumiaating  oil,  slaiiilard  white  ;  vpeciUo  grarity  4li.5  Batimt' ;  flra  toat  l: 
F. !  dash  teat  I2<K  P.     (59667.) 

(21 )  lUaminating  oil,  prime  white ;  epeoillc  gravity  47.5°  Baninti ;  fire  teat  II 
F.;  Uaab  teat  im^  F.    (Sye&tj.j 

(23)  tllnminatiDg  oil.  water  white;  speciflp  gravity  49'^  Baum«;  dro  test  180°  P, 
(SM-W.) 

(£1)  niaminattiie  oil,  prime  white;  speeifto  gravity  47.5-  Biium^;  fire  test  175°  P; 
(59660.) 

(M)  Illuminating  oil,  water  white;  apeailic  gravity  48°  BatiitK;;  lire  test  175"  P. 
(SMlfil.) 

(39)  Iltiiiui Dating  nil,  water  white;  apeoific  gravity  47.5-  Baiiind;  fire  teat  200  P^ 
(50662.) 

(28)  lUumiuatlug  '>il,  lolnrlexn:   aiieciHo  gravity  40^"  Bamui^ :    lire   U<at  250 
(5M&I.) 

(■2T>  Illumiimting   oil.  relliieii.  or)U>rleiit ;    HpeoiDo   gravity  41'-'   ItiKiro^  :    Urn 
MffJ  F.     (Sm.4i4.) 

Via)  lllumiiiatiug  oil,  relinnd,  colorK'as;  stieeifie  gravity  IX&.tfl   Baiiin^;    tire  tert 
3nn-    F.    (5[»eii5.) 

(29)  IBiiuiiiiatiiig  oil,  amber  bntning;   apecitie  gravity  t'S'  H»atai;  lire  tost  150^ 
F.    (511(166.) 

(30)  Illuminating  oil,  refiiiiNl  amher  burning;  spedllo  gravity  if  BanniA;  Ql 
UvfiUC-  F.    (5!«fi7.J 

(31)  Illuraluatiiig  oU,  red  oil;  siieeinii  gravity  48^  Baiund;    fire  tost    150"  P, 

(hims.) 

(Si)  Uark  signal  oil,  light  itlraw  i^olor;  N|ieRiHn  gravity  'M^'  HaumA;  fire  teal 
F.     (5W69.) 
(XI]  Light  signal  oil,  atraw  uulur;  airemnc  gravity  3»^  Itauiui>;  lire  lual  ^UHN  F 

(wero.) 

<3I)  Unbloooheil  neutral  oil,  "traw  col»r;  mmciftr,  ftt»NvVs  i^.^  \Vx«M\t.     IJflKlV^ 
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(35)  W1iit«neDtnUoU,8pecifiQg»vity  JB^  Baam6:  Iik  test  UW^  P.    (5967-J.)   I 

(36)  White  Deatral  ail,  apecilic  gravUj  Sd'^  Bauin«.     [59(t'3.) 

(37)  Yellow  nenLral  oil,  apeciGo  gravity  33°  Bkqiu^.    (5IK74.) 
Ten  grades  of  parafSn  oil  are  shown,  aa  follows : 
(I)  Ligbt  amber,  apccilio  gravit;  30°  BaniDi!;  fire  lost  23".i    F.     ^:AM75.) 
{•2'i  Dark  amber,  specifio  grarity  29°  Baam<^;   lire  teat  27W-'  K. ;  oald  te«t  'MP  j 


(3)  Dark  amber,  siiccific  gravity  2ff  Biiuiii<;:  liru 
(53G77.) 

(4)  Dark  amber,  apeciHo  gravity  'iT-"  Lt»uiii<^:  lirr 
(596T8.) 

(5)  Light  amber,  apeuiHe  itravity  W^  Baum6;  lire 
{5,<t679.) 

\ti)  Li);bt  amber,  apeoiGc  Kravily  25°  Buntui^:  lire 
(596W.1 

(7)  Dark  amber,  specific  gravity  24-  Baiinii! :  fire 
(b9l»l.) 

(B)  Dark  amber,  iipeciflc  gravity  ^.5"  Uaum6;  tire 

(9)  Dark  amber,  specific  gravity  23°  Banrn^;   tire 

S2.) 


lest  IllW  F.;   old  Iml  3.V>« 
teat  IVMP  F. ;  cold  nwl  4tf  I' 

twt  aay  v. ;  ooW  lert  ss"  F. 

t«st  300O  y.;  oo'id  tmt  aCPf 
test  350°  F, ;  cold  t«at  teoj 
teat  X>0°  F. ;  ould  l«Ht  4S<>  j 
test  37^"  v.;  raid  test  3SP 1 
*<HP  F. ; 


(10)  Light  green i ah  browa,  specitic!  gravity  £^'  Banm^; 
test  26°  F.     (59684.) 

Oils  saitable  for  lubricating  purposes  are  illustrated  by  tweuly-one 
spec!  mens : 

(1)  Engine  oil,  dark  greeolNb  reil:   npeciliu   t;ravit;  -ih"  liuumi^;  Are  test  :I50°S 
(696d6.) 

(2)  Cylinder  oil,  dark  greenish  red ;  ti(>eoihu  gravity  31K>  Banmf' :  Are  t««t  400^^ 
(59691. 1 

(3)  Cyliuder  nil,  dark  Kroeuish;   «[ieelilo   gravity  2^  Baiimi!;   tire  test  GiNP  i 
(59692.) 

(4)  Cylinder  oil,  ilark  greenJBii  red  ;  lipeoific  gravity  2^^  Baiimi^;  fir*  teat  450BJ| 
(59693.) 

(5>  Cylinder  oil,  Altered;  dark  greenish  red;  apecitlc  gravity  St*'  BaumAi 
400°  F.    (59694.) 

(6)  Cylinder  oil,  dark  greenish ;  apeciflu  gravity  ^"^  BaDm6  ;  fire  test  OW^ ;  coU 
test  2B°  F.    (59695. ) 

(7)  Cylinder  oil,  dark   greenish;   speoifio  gravity  21"  Baamtf;   Bra  t«at  400°  P. 

(59ffl»e.)  ~ 

lH)  Cylinder  oil,  dark  greeniah;  specifio  gravity  3G,r>°  Baiim^  ;  tire  teat  600° 
cold  tost  20°  F.    (59697.) 

(9)  Cyliuder  oil,  dark   greenish;   specilic  gravity  2.')''  Uanni^  ;    lire  Mat  3WJ 
(59098.) 

( 10)  Cylinder  oil,  black ;  specilia  gravity  ^'^  Baiiini^ ;  Bra  test  (Hl)^  f.    (69 

(11)  Cylinder  oil,  dark  greenish;  spralfio  gravity  2i^'  Baumti;  fire  tMt  Si'ilAfl 
cold  test  25°  F,    (59700.) 

(12)  Lubricating  oil,  dark  greenish  brown;  npeci lie  gravity  2!:)°Uaaiu4:  Brs  I 
300^'  F.     (S9T01.) 

(l;tt  Lnbricuting  oil,  dark  greenish   brown  ;  nptwiBc  gravity  29°  E 
XM'  K.     (59702. ) 

(14)  Lubricating  oil.  dark  bmirii:    i>[ieEifle  gnvity  37'-'  Kunin^  ;  II 
(f.»70;i.) 

(15)  Laliricatlug  oil.  lUrk  brunn  ;  Hpeciltc  gravity  IHi"   Haiiiii'^;  (li 
(OfTOI.) 

(19)  iiUbrioating  oil,  upBcific  gr*vay  '£P  ttawuifi-,  lire  t«at  5W-  V.     (5tlT06>) 
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(17)  Labricatiug  oil,  specific  gravity  15*-^  below  zero  i^^  Baam^;  firo  teet  250^  F. 
(50706.) 

(18)  Lubricating  oil,  specific  gravity  27^  Baum6.     (59707.) 

(19)  Lubricating  oil,  specific  gravity  29^    Baaiu<$;  fire  test  275^  F.;  cold  test  zero. 
(59708. ) 

(20)  Labricating  oil,  specific  gravity  29^  Baiiin*^;  cold  test  25°  F.     (59709.) 

(21)  Lubricating  oil,  specific  gravity  28'^  Ban  mo ;  fire  test  325'^  F. ;  cold  test  30^ 
F.    (59710.) 

The  separation  aud  preparation  of  paraffin  is  iliustratecl  by: 

(1)  Gum  wax,  light  brown.     (59634.) 

(2)  Pressed  oil, dark  greenish;  specific  gravity  2.'>    Bauiu<S.     (596:i5.) 

(3)  Parafiin  oil,  treated  amber ;  spocitic  gravity  2r>' '  Bauni<^.     (59636.) 

(4)  Crude  wax,  black,  slack  pressed;  chill  test,  102^'  F.     (596157.) 

(5)  Crude  wax,  treated  amber ;  chill  test  108^  F.     (51MW8.) 

(6)  Treated  wax,  hydraulic  pressed;  chill  test  129-'  F.     (59639.) 

(7)  Refined  wax,  white ;  chill  test  145^  F.     (59640.) 

The  following  specimens  represent  varioas  solids  obtained : 

(1)  Petroleum  pitch, black;  melting  point  115^  F.     (59712.) 

(2)  Viiseline  or  petroleum  salve.     (59713.) 

(3)  Petroleum  jelly.     (59714.) 

(4)  Carboliue  or  hair-oil.     (59715. ) 

(5)  Journal  gri»ase,  black ;  melting  point  80^  F.     (59716.) 

(6)  Wagon  grease,  melting  point  120^  F.     (59717.) 

(7)  Hot  n«ck  mill  grease,  melting  puint  140  -  F.     (59718.) 
(H)  Cold  neck  mill  grease,  melting  point  110©  F.     (.'>9719.) 
(9)  Tar  coke,  carbon.     (69643.)   ^ 

(10)  Electric  light  carbon  points,  made  from  tar  coke.     (.59644.) 

In  this  connection  three  specimens  are  shown  to  illustrate  reduced  oils, 
which  are  labricating  oils  prepared  by  the  slow  evaporation  at  compar- 
atively low  temperatures  of  the  volatile  constituents  of  special  crude 
petroleums : 

(1)  Reduced  oil,  for  lubricating  purposcH,  dark  greiMiish  red;  specific  gravity 38^ 
Banm6.    (59687.) 

(2)  Reduced  oil,  for  lubricating  purposes,  dirk  greonish  red  ;  specific  gravity  36° 
Banrn^.     (.59688.) 

(3)  Reduced  oil,  dark  greenish  red;  specific  gravity  34    Baiim^.     (59689.) 

GASEOUS  BITUMEN. 

NATUKAL   <;AS. 

Composition  :  Very  variable.  The  following  six  analyses  of  samples 
taken  from  the  same  well  show  wide  \  ariation : 

fa)  th)  ic)  (d)      I        («)        I       (/) 

Per  rent.  Per  r^nt.  Per  cent.    Per  cent.    Per  cent.  \  Per  etnL 

Hanih  gM ,        hl.Hb  75.16          72.  IH  |        (J5.25  !        W.  70 

Hydrogen 9.(M  14.45          20.02  1       26. 16  i        20.03 

Rlhylichydridn 5.20  4.80            :j.6«            .^SO  i          7.W 


I 


40.68 
36.02 
12.  SO 


OlefiAntgiM O.M)  0  GO  0.70  O.«0  O.OH  0.00 

Oxygen  2.  lo  1.20  1.  lo  0.80  0.7H  '  0.80 

Carbonic oside I.oo  0.:iO  l.oo  0.80  >  0.56  1  0  40 

CarbooioAoid 0.00  0.  :m»  o.8n  o.on  ^.^»^           ^.^^ 


Nitrogen .       83.41'         *2.«0  \J.^  ^         ^.^  \.        ^.%fe\ 


^.^1^ 


Wlierevor  orgiinm  mat«ri:il  ia  exposed  to  (leu>n)]ioEiiiig  iutlnenceH  gm 
ia  very  sure  to  lie  given  otf,  but  it  is  only  wlien  Itiisileconi position  occiii'n 
aoder  couditions  suitable  for  storing  and  saviug  the  gas  that  it  becomea 
of  practical  value. 

Xataral  gas  ban  l>eeu  used  in  small  tjitantities  for  heating  and  light 
ing  for  many  years,  but  recently  tbe  discovery  of  abnndant  supjilies  of 
gn»  in  New  York,  Peuuaylvania,  Ohio,  and  Indiana  has  led  to  it«  ex- 
tonaive  employment  for  heating  and  lighting  upon  a  large  scale.  It  Is 
illustrated  by  a  single  specimen  only  as  there  is  so  little  diQ'ereuce 
apparent  between  different  samples.     (59989.) 


"v 


^^^^^^^^^^^^^ml 
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